mm 


March  10,  1934 


N.E.M.A.  Prepares  for  Code  Revision 

In  an  all-industry  meetin}*  last  week  the  electrical  manufacturers 
tackled  the  job  of  making  their  NRA  code  fully  w«»rkable 
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so  good  that  due  to  outages  only  29S  kw.-hr.  of  revenue  output 
will  be  lost  per  year?  A  new  appr»»ach  to  an  old  problem. 
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Not  the  installation  which  offers  lowest  first  cost  for  optimum 
corrective  effect  but  that  with  best  ultimate  economy  urged 

Manufacturer  and  User  Analyze 
Cable  Sheath  Problem 

\\  herein  lies  the  cause  of  present  sheath  failures,  limited,  it  is 
true,  to  20  per  cent  of  cable? 
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industrial  age  has  touched  but  lightly.  Social  planning  the  key. 
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;  What  in  the  World! 

I 

I  Big  business  is  certainly  on  the  sptit  these 
days.  In  one  week  come  broadside  as- 
>aults  upon  security  markets,  salaries  and 
bonuses  paid  to  top  executives,  interlock¬ 
ing  directorates  and  the  dead  history  of 
the  new  era  loans  by  holding  companies  in 
the  1929  call  money  market.  If  Congress 
should  openly  split  on  the  big  business 
issue  the  anti-Wall  Street  repercussions 
might  be  tremendous. 


Code  problems  or  no  code  problems,  it 
seems  highly  probable  that  a  remarkably 
satisfactory  volume  of  spring  appliance 
business  may  develop.  Electrical  manu¬ 
facturers  are  reported  to  have  built  up 
their  stocks  in  anticipation  of  such  an 
outcome  and  the  public  has  more  money 
with  which  to  satisfy  its  latent  willingness 
to  buy.  There  is  nothing  left  to  clinch  the 
matter  but  a  hrst-class  selling  job.  It 
should  be  well  under  way  now. 
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Time  to  Meet  Public  Opinion  With  Action 


,4S  PRESIDENT  ROOSEVELT  stated  this  It  should  be  possible  to  do  this  and  yet 

/-A  week,  an  aroused  public  opinion  is  the  most  retain  the  essential  values.  It  may  even  be  to  the 

1  ^  powerful  force  in  this  country.  It  is  dif-  advantage  of  the  industry  to  do  this  for  other  rea- 

ficult  to  change  and,  if  maintained,  all  but  impos-  sons  than  to  offset  public  criticism.  Securities  might 

sible  to  combat,  even  though  it  may  not  be  right.  be  shifted  to  an  investment  trust  and  the  officers  of 

At  present  there  is  definite  evidence  of  an  antagonis-  these  trusts  might  be  divorced  from  utility  manage- 

tic  public  opinion  about  some  aspects  of  the  light  ment  responsibilities.  Management  functions  of  a 

and  power  business  and  this  is  increasing  in  volume.  joint  character  might  be  made  available  to  operat- 

What  can  or  should  be  done  about  it  by  the  utili-  ing  executives  through  the  use  of  the  new  corpora- 

ties?  Public  opinion  also  appears  to  call  for  a  tions  called  “co-operatives,”  so  favored  by  the  gov- 

checking  up  of  all  industries  to  gear  them  to  the  ernment.  Consulting  management  on  a  fee  basis 

new  deal.  This  should  be  done  without  discarding  might  be  divorced  from  ownership  and  obtained 

essential  verities.  What  can  be  done  to  get  this  re-  through  a  management  corporation.  Perhaps,  in 

juvenating  stimulus  into  the  utility  business?  this  period,  it  would  be  desirable  and  advantageous 

to  use  to  the  utmost  the  initiative,  talents  and  non- 
There  is  no  failure  of  public  favor  for  standardized  efforts  of  local  operating  executives 

electrical  products  and  services.  There  is  no  evi-  to  bring  about  the  reconstruction  of  the  industry, 

dence  that  electrical  markets  will  not  expand  or 

that  light  and  power  service  has  reached  saturation.  EQUALLY  difficult  but  essential  decision 

Why,  then,  is  it  not  good  business  to  face  the  crit-  iV  must  be  made  with  respect  to  industry  per- 

Icisms  made  about  the  industry  and  do  what  is  sonnel.  If,  as  John  E.  Zimmermann  has  so  well 

necessary  to  meet  them  or  to  change  them  if  they  stated,  utility  management  must  become  profes- 

are  incorrect?  This  industry  must  go  forward.  sional,  why  not  place  professional  managers  in 

And  on  the  basis  of  a  serious  consideration  of  charge?  It  is  well  known  that  the  functions  of 

fundamental  industry  organizations  and  policies,  managers  have  changed.  The  era  of  building,  of 

perhaps  changes  can  and  should  be  made  so  that  expansion,  of  buying  and  selling  properties,  of  in¬ 
expansion  will  take  place  more  quickly  and  in  time  ternal  organization  development  has  passed.  Now 

with  the  new  deal  philosophy.  For  example,  the  management  must  devote  itself  to  sales,  to  routine 

holding  company  is  abused  and  is  in  disrepute.  It  operation,  to  building  favorable  public  sentiment, 

is  granted  no  credit  for  the  good  work  done  or  for  Personnel  should  change  with  changed  conditions, 

its  necessary  functions  as  part  of  a  co-ordinated  It  is  imperative  that  management  as  well  as  all  em- 

industry.  Then  why  not  endeavor  to  abolish  the  ployees  do  their  work  upon  an  entirely  different 

name  and  the  form?  basis  today.  Specifications,  attitude  and  work  are 


different.  It  is  necessary  for  utility  executives  to 
study  the  present  internal  and  external  conditions 
and  opinions  with  open  minds  and  with  a  construc¬ 
tive  purpose.  It  is  only  reasonable  to  say  that  pri¬ 
vate  utilities  will  survive  on  their  own  merits,  and 
that  they  will  not  get  anywhere  by  maintaining  a 
defensive  position  or  by  appealing  to  public  sym¬ 
pathy  or  investor  interest.  They  can  get  some¬ 
where,  however,  if  they  face  the  facts  and  act 
intelligently  and  courageously  to  improve  their 
position.  This  is  a  time  to  remove  restraints, 
to  forget  inhibitions  and  to  use  initiative,  even 
though  this  involves  a  departure  from  standardiza¬ 
tion.  We  know  that  utility  executives  have  the 
ability  and  the  courage  to  meet  successfully  the 
challenge  of  a  hostile  public  sentiment  and  of  New 
Deal  conditions  of  operation. 

— Revelations  of  the  salaries 
REWARDS  and  bonus  payments  re- 
- -  ceived  by  business  execu¬ 
tives  both  in  good  times  and  bad  force  a  serious 
consideration  of  the  distribution  of  rewards  in 
modern  business.  Undoubtedly  political  purpose 
was  behind  the  collection  of  these  data  and  their 
publication,  but  they  deserve  to  be  viewed  objec¬ 
tively  in  the  light  of  contemporary  economic  and 
social  conditions.  Can  such  rewards  be  merited 
when  many  shareholders  receive  no  income,  em¬ 
ployee  wages  are  low  and  unemployment  large? 

There  is  a  growing  opinion  that  the  re¬ 
wards  to  management  have  been  too  large  during 
the  last  decade,  at  least  relatively  to  the  rewards 
received  by  stockholders,  operators,  engineers, 
clerks  and  common  labor.  There  is  also  a  belief 
that  management  has  an  unchecked  and  unsuper¬ 
vised  control  of  large  corporations  because  the 
multitude  of  stockholders  cannot  act  effectively  to 
voice  its  opinion  on  corporate  affairs.  In  addition 
the  trend  has  been  toward  professional  manage¬ 
ment  of  business  wherein  the  voice  of  the  banks 
and  not  of  the  stockholders  is  heard  loudest  by 
management. 

Political,  social  and  economic  checks  may 
be  anticipated  upon  the  small  group  of  men 
who  manage  eacli  business  corporation.  That 
group  will  be  restricted  in  fixing  its  own  rewards 
as  well  as  those  for  stockholders  and  employees, 
riiis  involves  a  difficult  problem  and  a  dangerous 
iloctrine.  Merit  in  high  places  makes  business 
enterprises  successful  and  cannot  be  measured 
accurately  or  rewarded  according  to  scale.  But  on 
the  other  hand,  the  selfish  abuse  of  management 


privileges  is  not  in  the  public  interest  nor  in  that  of 
the  business  enterprise  controlled.  Between  these 
two  extremes  a  practical  plan  must  be  worked  out 
and  applied.  That  is  the  lesson  of  the  valid  evi¬ 
dence  presented  by  the  Federal  Trade  Commission. 

. .  Like  the  summer  thunder 

N.E.M.A.  shower  that  clears  the 

-  atmosphere  with  much 

noise  and  alarming  hashes  the  N.E.M.A.-sponsored 
all-electrical  manufacturing-industry  meeting  last 
week  brought  an  ultimate  satisfaction. 

It  brought  the  small  manufacturer, 
whether  N.E.M.A.  member  or  not,  the  opportunity 
to  have  his  say,  without  reservations,  before  his 
industry.  It  led  to  definite  vote  upon  the  revisions 
prepared  for  the  purpose  of  making  the  electrical 
industry’s  NRA  code  workable.  Of  course  the  key¬ 
note  of  the  meeting  was  to  a  large  degree  legal  and 
defensive.  Men  bartering  away  their  age-old 
rights  under  New  Deal  legislation  must  know  to 
what  degree  they  have  committed  themselves.  One 
does  not  hazard  his  all  without  due  precautions. 

Ov^er  and  above  the  detail  discussion  and 
voicing  of  conservative  doubts  there  stands,  how¬ 
ever,  the  definite  impression  that  just  as  the  elec¬ 
trical  manufacturing  code  was  among  the  first  to  be 
prepared  in  a  warm  spirit  of  co-operation  with 
NRA,  and  among  the  first  to  be  signed  by  the 
President,  so  will  its  revision  be  given  earnest  sup¬ 
port.  Electrical  manufacturers  feel  that  they  will 
benefit  from  their  NRA  code.  This  was  clearly  re¬ 
flected  in  the  corridors  during  the  general  meeting, 
when  nearly  a  thousand  industry  men  reviewed  and 
revised  the  pact. 

-  -  ■  Under  the  NRA  code  elec- 

PRICES  trical  manufacturers  have 

-  -  found  the  opportunity  to 

act  in  unison  in  the  interest  of  public  policy  without 
being  handicapped  by  the  chiseling  type  of  competi¬ 
tion.  In  the  past  costs  of  distribution  were  high 
and  competitive  practices  poorly  thought  out 
largely  because  of  the  dickering  on  prices  for  each 
order  obtained.  That  situation  made  impossible  a 
study  of  distribution,  as  it  involves  possible  changes 
of  practices,  reductions  in  cost  and  the  maintenance 
of  fair  competition.  To  eliminate  the  dickering, 
and  that  more  attention  might  be  devoted  to  sales 
and  sales  promotion,  an  open  price  policy  was 
adopted. 

What  is  now  sought  is  the  opportunity  to 
establish  in  principle  the  right  of  various  manufac- 
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j  turers  to  offer  different  but  fair  prices  for  a  given 
1  product  to  be  sold  to  a  given  class  of  trade  in  a 
'  given  volume  of  purchase.  Competition  in  the 
I  newer  method  of  selling  would  thus  involve  normal 
i;  but  fixed  price  differentials,  quality  elements  and 
service  advantages,  but  without  chiseling  and  with- 
i  out  below-cost  selling.  If  this  idea  can  be  made  to 
work,  and  if  there  is  no  abuse  or  collusion,  stabiliza¬ 
tion  can  undoubtedly  be  had  with  definite  advan¬ 
tages. 

Customers  do  not  object  to  a  fair  price 
and  a  fair  profit.  They  will  object  to  a  uniform 
price  and  any  evidence  of  collusion  in  fixing  prices. 
Many  problems  will  be  encountered  by  manufac¬ 
turers  in  putting  such  an  open  price  policy  into  prac¬ 
tice.  It  will  work  only  if  there  is  an  unselfish  de¬ 
sire  to  carry  out  the  spirit  of  the  code  as  well  as 
patience  in  developing  both  the  knowledge  and  the 
mechanism  to  make  the  principle  an  every-day  busi¬ 
ness  practice. 

This  will  be  done,  for  the  N.E.M.A. 
code  points  the  only  way  to  a  fair  and  reasonable 
answer  to  fair  and  stable  competition  in  the  electri¬ 
cal  manufacturing  industry. 

~  One  of  the  greatest  prob- 

CODES  lems  of  all  industry  today 

-  is  how  to  capitalize  upon 

the  NR  A  codes  and  make  them  constructive.  Those 
industries  which  have  been  most  successful  so  far 
in  this  direction  have  been  those  w^hich  have  seized 
upon  them  as  a  new  instrument  for  achieving  a 
better  status  with  the  government,  a  closer  rela¬ 
tionship  with  labor  and  a  more  effective  co-ordina¬ 
tion  with  the  industry  itself.  Those  industries  have 
sold  themselves  and  their  program  to  NRA  and  to 
labor  by  a  frank  acceptance  of  the  dominant  reali¬ 
ties  of  the  public  interest  involved  and  through 
their  eagerness  to  make  the  most  of  that  oppor¬ 
tunity. 

They  have  applied  their  ingenuity  and 
enterprise  to  the  building  up  of  enthusiasm  among 
their  members  for  the  probable  advantages  offered 
by  the  codes  as  well  as  to  the  winning  of  Wash¬ 
ington  confidence  for  their  sincerity  and  zeal. 
I’erhaps  some  of  this  spirit  might  well  have  been 
premeditatedly  introduced  at  the  N.E.M.A.-spon- 
sored  meeting,  though  the  meeting  was  essentially 
nne  for  considering  and  ratifying  the  intricate  de¬ 
tails  of  labor  clauses  and  trade  practice  rules. 

Electrical  men  have  never  had  a  better 
opportunity  to  organize  for  the  promotion  of  their 
common  interests  than  the  codes  now  provide. 


Manufacturers,  wholesalers,  contractors  and  utility 
men  face  new  measures  of  unaccustomed  control; 
whether  it  will  be  government  control  or  self-con¬ 
trol  will  depend  upon  who  brings  the  initiative  and 
the  leadership.  The  value  of  each  code  is  largely 
what  its  industry  makes  it.  In  the  end  salesman¬ 
ship  will  play  a  large  part,  both  in  sustaining 
co-operation  and  in  creating  broader  markets. 

Beginning  with  the  mass 
RESEARCH  and  the  charge  of  the  elec- 

- - - tron,  gradual  development 

of  indirect  experimental  methods  has  presented  a 
rapidly  expanding  picture  of  the  proton,  the  neu¬ 
tron,  the  positron,  the  photon,  the  cosmic  ray,  the 
quantum,  the  double  hydrogen  atom,  each  with  an 
attendant  picture,  both  qualitative  and  quantitative, 
of  respective  peculiarities.  The  nearest  approach  to 
a  discrete  separation  of  the  electron  is  probably  the 
Milliken  oil-drop  experiment.  Closely  related  are 
the  ionization  condensation  paths  of  fast-moving 
charges  of  the  Wilson  expansion  chamber  and  its 
followers,  wdth  their  photographic  reproductions. 
Another  class  of  phenomena  amazing  in  their  in¬ 
terest  are  those  in  which,  by  the  use  of  vacuum 
tube  amplifiers,  the  separate  effects  of  the  arrival 
of  the  minute  charge  of  a  moving  electron  at  an 
electrode  may  be  detected.  If  the  number  of  elec¬ 
trons  in  a  stream  is  sufficiently  small,  these  separate 
arrivals  may  be  noted  by  appropriate  methods. 

In  a  recent  paper  presented  to  the  annual 
meeting  of  the  committee  on  electrical  insulation. 
National  Research  Council,  and  now'  published  in 
Physics,  Messrs.  Haworth  and  Bozorth  have 
shown  that  in  an  insulator  under  stress  approaching 
that  of  breakdown  a  succession  of  ionic  avalanches 
occurs  which  may  be  studied  by  methods  developed 
for  the  “shot  effect.”  It  is  shown  that  these  ioniza¬ 
tion  avalanches  occur  in  increasing  numbers  with 
increasing  stress,  and  a  highly  suggestive  picture  is 
presented  of  the  conditions  preceding  and  leading 
up  to  breakdown.  They  begin  well  below  the  final 
breakdown  stress,  increasing  therewith  in  approxi¬ 
mately  logarithmic  relationship.  The  experiments 
were  performed  on  glass  and  on  mica,  but  there 
appears  no  reason  why  the  method  may  not  be 
extended  to  other  materials.  The  wide  range  of 
stress  over  which  these  incipient  breakdown  paths 
may  be  discovered  renders  the  method  exceedingly 
promising  for  the  study,  not  only  of  the  nature  of 
the  obscure  phenomenon  of  breakdown,  but  also 
of  the  relative  stability  and  probable  life  of  com¬ 
mercial  insulating  materials. 
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Manufacturer  and  User 

Analyze  Cable 


Sheath  breaks,  says  the  manufacturer,  are  not  due 
to  seams  and  charging  welds.  £1} 


Troubles,  says  the  user,  come  from  but  20  per  cent 
of  the  cable  sheath.  £21 


dreds  of  tests  of  this  nature  show  perfect  necking  down 
of  the  shell,  but  no  tendency  for  the  break  to  occur  at 
the  weld.  Tensile  strength  and  elongation  tests  (Fig. 
3)  show  that  the  welds  are  as  strong  as  thg  rest  of  the 
wall  and  have  similar  elongation  behavior. 

Other  designs  of  press  than  that  represented  in  Fig. 
2  are  in  use.  Thus  the  bridgeless  block  of  the  Western 


That  other  80  per  cent  affords  adequate  strength 
against  reasonable  pulling  tensions,  overloads, 
internal  pressures  and  duct  slopes. 


There  has  been  more  or  less  of  an  epidemic  of 
cable  sheath  failures.  Tracing  these  difficulties 
back  to  fabricating  and  operating  techniques  was 
thus  a  timely  subject  assigned  for  discussion  at  a  meeting 
of  the  A.I.E.E.  New  York  Section  Power  Group  at 
Newark,  N.  J.,  late  in  February.  The  discussion  at  this 
meeting  was  reported  in  the  news  section  of  the  Feb¬ 
ruary  24  issue  of  Elfxtrical  World.  Excerpts  from 
the  two  papers  as  presented  here  detail  the  process  of 
applying  the  extruded  tube  to  the  cable  and  also  some 
of  the  techniques  in  installation  and  operation  of  cables 
in  so  far  as  they  may  possibly  contribute  to  subsequent 
failures.  Between  the  two  efforts  to  allocate  the  causes 
one  gets  a  clarifying  picture  of  the  probable  trend  in 
control  and  avoidance  of  these  defects. 

Mr.  Peterson  emphasizes  the  importance  of  looking 
at  sheath  failures  as  a  matter  of  probability  very  def¬ 
initely  flavored  by  factors  that  tend  to  shift  the  location 
of  the  “operating  requirement”  line  so  as  to  encroach 
more  or  less  (Fig.  1)  on  the  quality  performance  built 
into  the  cable  by  the  manufacturer.  The  rest  of  his 
paper  is  designed  to  dispel  the  notion  that  seams  in  the 
sheath  are  the  seat  of  cable  difficulties. 

Mr.  McCorkle  gives  valuable  operating  experience 
with  heavy  pulling  tensions,  pulling  greases,  long  lengths, 
bend  radii,  bonding,  oil  pressures,  overloads,  alloyed 
lead,  etc.  He  concludes  that  if  all  the  cable  were  as  good 
as  80  per  cent  now  is  the  troubles  with  sheaths  would 
vanish. 


Fig.  1 — More  stringent 
operating  requirements 
increase  failure  percentage 


Sheath  Failures  Not  Due  [l] 

to  Mold  and  Charging  Seams 

By  THOMAS  F.  PETERSON 

Consulting  Cable  Engineer, 

American  Steel  &  Wire  Company,  Worcester,  Mass. 

WELDS  formed  at  the  top  and  bottom  of  the  lead 
sheath  in  the  cable  press  extrusion  process  do 
not  constitute  a  source  of  weakness.  Thousands  of  tests 
on  lengths  of  the  lead  “pipe”  are  proof  of  this.  Rela¬ 
tively  few  sheath  failures  in  the  form  of  abrupt  longi¬ 
tudinal  splits  confirm  this.  Pipes  for  test  purposes  have 
jnirposely  been  made  thin  across  the  top  weld  so  as  to 
increase  the  probability  of  failure  at  the  weld.  Hun- 


Tensile  Strength,  Fatigue  Resistance  or  Any  Measure  ofOuolii) 

More  perfect  saturation  of  paper  with  thinner  compound, 
oil  filling  of  joints,  use  of  reservoirs,  increase  In  operating 
temperature  range — all  these  took  place  from  1923  to 
1930.  They  were  accompanied  by  increased  duty  on  the 
sheath ;  l.e.,  aa'  was  shifted  to  the  right.  Drained  reser¬ 
voirs  called  attention  to  the  failures  and  allowed  studies 
before  destruction.  Failures  due  to  dross  Inclusion  and 
split  pipes  fall  to  the  left  of  aa'  and  are  easily  diagnosed. 
Swelling  from  excessive  Internal  pressure  falls  to  the 
right.  Intermediate  conditions  may  be  complex.  The 
manufacturer  must  know  the  limiting  operating  condition 
if  he  is  to  provide  a  "normal”  lead  of  the  right  thickness 
and  performance. 
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[Thickness 


Sheath  Problem 


Thickness  -from  QM4’  to  QM8 


thickness 


10  20  30  40  50  60  70  80  90  100  110  120  130 140 150  160 170  180  190  200 
Intervals  from  Start  of  Charge  Throuqh  RccharM. 
(Second  Charge  Poured  in  Container  oif  PrcM  at Nf(.) 

Fig.  3 — Welds  as  strong  as  rest  of  sheath 


Fig.  2 — Lead  press  welds  seams  at  top  and 
bottom  of  sheath 

Molten  lead  at  a  temperature  of  650  to  750  deg.  is  poured 
from  a  kettle  into  the  cylinder,  where  it  is  allowed  to  cool 
under  slight  pressure.  When  the  lead  reaches  a  temper¬ 
ature  of  325  to  400  deg.  F.  extrusion  is  started,  the  ram 
being  forced  down  by  a  huge  hydraulic  piston.  The 
stream  of  lead  divides  at  the  bridge,  then  unites  to  flow 
out  around  the  cable,  forming  radial  welds  running  longi¬ 
tudinally  of  the  cable. 


Fig.  4 — Slug  from  press  block  analyzed  for  welds  from 
successive  charges 

The  sheath  is  beginning  to  form  at  section  11. 


Fig.  5 — Section  of  plug  parallel  to  cable  shows  flow  and  vortex  lines 

(a)  Macrograph  of  etched  section;  (b),  (c),  (d)  photomicrographs  show  stream  lines  and 
vortices  at  welds  of  successive  charges  at  points  marked  in  (a). 
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charge  have  maxi  mum  temjx.*rature.  As  a  result  of  this 
and  of  wall  friction  some  of  the  new  charge  flows  out 
on  the  cable  long  before  the  old  charge  is  exhausted 
from  the  press.  Depending  on  the  amount  of  residual 
lead  and  on  the  size  of  the  pipe,  some  20  or  30  ft.  of 
pipe  will  be  produced  by  the  old  lead  from  the  stop 
mark  Ixjfore  new  lead  begins  to  appear  in  the  form  of 
crescents.  These  ex])and  and  ultimately  embrace  the 
entire  circumference. 

These  crescents  (  sometimes  called  flow  lines)  repre¬ 
sent  section  views  of  the  elongated  weld  area  that 
stretches  out  between  charges.  They  are  not  indications 
of  we<'ikness.  When  the  lead  is  annealed  crystals  grow 
across  these  lines,  but  their  identity  still  persists.  True, 
if  the  original  boundary  plane  includes  concentrations 
of  oxides,  dirt,  etc.,  these  may  be  sufficiently  segregated 
in  the  sheath  to  leave  gaps  along  the  “flow  lines.”  This 
action  is,  however,  greatly  minimized  because  the  original 
weld  area  between  charges  is  subject  to  extreme  dis¬ 
tortion  and  is  ultimately  stretched  to  30  or  40  times  its 
initial  value.  We  may  liken  the  action  to  that  obtained 
when  two  unvulcanized  sheets  of  rubber  are  put  face  to 
face  with  talc  l)etween  and  then  stretched  and  jiressed  to¬ 
gether.  Another  analogy  might  be  that  of  making  a  bias 
braze  or  weld  in  a  rod  and  subsequently  drawing  the  rod 
down  to  a  smaller  size.  , 

Cable  lead  under  intensive  study 

Mow  ot  lead  from  a  Henley  press  is  not  unlike  that 
described.  The  inner  temperatures  are  a  maximum. 
New  lead  finds  its  way  out  on  the  cable,  appearing  first 
at  the  inner  surface  and  then  expanding  radially.  The 
flow  lines  will  have  somewhat  different  characteristics, 
but  they  are  approximately  concentric. 

Analysis  of  lead  extrusion  has  also  included  studies 
of  flow  through  the  die  blocks  and  cylinders.  Figs.  4 
and  5  show  the  contour  of  the  weld  between  old  and 
new  charges  and  similar  sections  at  10- ft.  intervals  along 
the  pipe  show  the  spread  of  the.se  welds  over  a  consider¬ 
able  length  of  the  sheath. 

Cable  manufacturers  are  engaged  in  work  destined  to 
improve  the  quality  of  all  sheath  lead ;  i.e.,  to  move  the 
peak  of  the  })robahiiity  curve  in  Fig.  1  more  toward  the 
right.  Some  of  this  comes  under  tlie  heading  of  factory 
control  and  inspection.  Some  involves  the  introduction 
of  new  methods  and  devices.  Cable  manufacturers,  lead 
press  i)roducers  and  university  laI)oratories  are  engaged 
in  studies  to  determine  the  characteristics  of  normal 
sheath  and  what  tests  will  prove  normalcy.  The  con¬ 
certed  work  of  all  manufacturers  is  being  correlated 
through  the  I.P.C.E.A.  lead  committee  under  the  chair¬ 
manship  of  I.  T.  Faucett.  This  body  is  also  responsible 
for  co-ordination  of  the  activities  of  the  manufacturers 
with  those  of  the  A.F.I.C^  The  first  technical  report 


of  the  lead  committee  was  presented  to  the  high-tension 
cable  committee  of  the  A.E.I.C.  last  October  and  it  is 
commended  to  cable  operators  for  study. 

Four-fifths  of  Cable  ^2} 

Meets  Operating  Requirements 

By  DANIEL  S.  McCORKLE 

Assistant  Engineer 

New  York  &  Queens  Electric  Light  &  Power  Company,  Flushing,  N.  Y. 

A  CCORUING  to  underground  system  committee  re- 
ports  (N.E.L.A,  and  E.E.I.)  the  percentage  of 
cable  failures  attributed  to  sheath  failure  rose  from 
27.5  per  cent  in  1930  to  39.4  per  cent  in  1932  with  a 
total  of  218  sheath  failures  reported  in  1932.  Of  these 
-k)  were  recorded  as  having  initially  defective  sheath, 
there  were  97  charged  to  electrolysis  and  24  to  wear  at 
the  duct  mouth. 

Only  one  sheath  failure  in  1932  was  charged  to  ex¬ 
cessive  tension.  It  is  difficult  to  specify  definitely  the 
maximum  safe  pulling  tension  on  a  lead-sheathed  cable 
for  all  conditions  because  of  the  various  factors  involved. 
The  stress  should  not  be  such  as  to  cause  permanent 
elongation,  severe  scoring,  gouging  or  deformation  of 
the  sheath.  An  idea  of  what  cable  sheath  will  withstand 
and  yet  operate  satisfactorily,  except  for  pressure  and 
corrosion  effect,  can  be  obtained  from  the  accompanying 
table.  There  have  been  installations  in  which  cable  has 
been  subjected  to  higher  tensions.  For  installation  con¬ 
ditions  similar  to  those  of  the  first  three  examples  of 
Table  I  a  maximum  tension  of  9.0  lb.  i)er  duct- foot  is 
not  considered  dangerous  for  section  lengths  of  1  .OX)  ft. 
Experience  has  proved  that  we  may  pull  cable  into 
straight  or  slightly  curved  well-lubricated  duct  sections 
of  1,000  to  1,200  ft.  without  serious  injury  to  the  lead 
sheath.  Much  cable  has  l)een  installed  without  injury 
in  ducts  where  the  clearance  was  ap])roximately  0.4  in. 

Another  sheath  problem  that  must  be  solved  at  the 
time  of  installation  is  that  of  bonding  in  such  manner 
as  to  minimize  galvanic  action  between  the  bond  wire 
and  the  sheath  as  well  as  to  mitigate  electrolysis  along 
the  calde.  In  the  practice  of  the  N.  Y.  &  Q.  E.  L.  &  P. 
Co.  (Pig.  6)  care  is  taken  to  bring  the  wire  approxi¬ 
mately  radially  away  from  the  lead  sheath  at  both  sides 
of  the  soldered  connection,  leaving  no  short  air  gap 
between  the  bond  wire  and  sheath.  The  bond  wire  is 
bonded  to  no  sheath  at  more  than  one  point  in  the  same 
manhole.  Where  special  drainage  connections  are  needed 
heavy  bonding  cables  are  used.  Where  metal  cable  sup¬ 
ports  are  in  contact  with  cable  sheaths  the  stanchions 
are  bonded.  Bonding  of  all  lead-sheathed  cables  is  done 
in  all  manholes. 


Table  I — Sheaths  Not  Injured  by  Pulling  Tensions  Up  to  9-6  Lb.  per  Duct-Foot 


of 

( ^ci  h  lo 

Duct 

Max. 

Tension 

Section,  Ft. 

"kind 

Size,  In. 

No.^ulled* 

Wt.,  Lb./Ft. 

O.D.  Mils 

Sheath  Thickness,  Mils 

lear^Lnce, 

In. 

Duct^Ft. 

601 

Pump 

4 

1 

12.5 

3,010 

Nom. 

125 

Min. 

115 

0.99 

8.3 

601 

log 

Pump 

4 

1 

12.5 

3,010 

125 

115 

0.99 

4.2 

300 

‘Og 

Fiber 

4 

1 

12.5 

3,010 

125 

117 

0.99 

5.0 

500 

Condu 

5 

3 

5.2 

1,660 

125 

n.42 

9.6 

928 

form 

Fiber 

4 

3 

3.3 

1,335 

125 

tl.l2 

3.3-4. 9 

XoTK :  All  sections  were  practically  straight.  No  injury  to  lead  sheath  in  any  installation. 

•At  one  time.  tCoefflcient  of  friction  between  cable  and  duct. 

JFor  more  than  one  cable,  clearance  is  I  D  ot  duct  minus  diameter  of  circle  inclosing  cables. 


Kind 

of 

Lubricant 
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elevation  throughout  the  entire  feeder  length  and  cor¬ 
relate  the  elevation  with  the  amount  of  static  pressure 
observed.  Such  graphs  may  be  found  particularly  use¬ 
ful  during  the  first  year  of  operation  when  the  cable 
is  taking  up  oil  from  the  reservoirs. 

Considerable  pressure  was  found  to  have  built  up  in 
solid  paper-insulated  cable  with  oil-filled  joints  in  in¬ 
stallations  where  the  cable  was  installed  on  steep  grades. 
The  oil  in  seeking  the  lowest  level  migrated  down-grade. 
When  load  came  on  the  feeder  high  pressures  developed 
due  to  the  comparatively  high  temperature  coefficient  of 
the  oil.  The  pressure  stretched  the  sheath.  As  the 
temperature  of  the  cable  dropped  more  oil  seeped  down 
and  the  stretching  process  was  repeated  until  failure 
took  place.  Such  conditions  have  been  remedied  by 
frequent  inspection,  stop  joints  at  shorter  intervals  and 
reservoirs  with  increased  capacities. 

Cable  sheath  is  found  corroded  due  to  such  agents  as 
electrolysis,  galvanic  action,  chemical  action  of  alkalies, 
acetic  acid,  etc.  Generally  it  is  found  that  acid  condi¬ 
tions  having  pH  values  ranging  between  5  and  7  and 
alkali  conditions  ranging  between  7  and  10  are  prevalent 
in  underground  systems.  Extreme  conditions  exist 
where  much  stronger  solutions  are  encountered.  In 
meeting  the  general  case,  little  difference  has  been  found 
in  the  corrosive  resistance  of  commercially  pure  lead 
sheath  and  alloyed  lead  sheath.  “Green”  concrete  ducts, 
exposing  the  lead  sheath  to  lime,  will  cause  sheath  cor¬ 
rosion.  Any  treated  wooden  duct  which  may  result  in 
the  formation  of  acetic  acid  will  corrode  lead  sheath. 
Fortunately,  creosoted  yellow  pine  duct  does  not  pro¬ 
duce  a  corrosive  action  on  lead  sheath. 

Arc-proofing  materials  sometimes  corrode  cable  lead 
sheath.  At  present  the  writer’s  company  uses  an  arc- 


C)il-filled  cable  and  the  adoption  of  oil-filled  cable 
joints  for  solid  paper-insulated  cable  greatly  aided  the 
detection  of  sheath  failure  before  electrical  failure  took 
place.  It  is  general  practice  to  leave  a  reservoir  with 
a  gage  pressure  of  from  5  to  15  lb.  per  square  inch 
at  the  time  of  servicing.  In  general,  it  is  considered 
good  practice  to  allow  the  static  internal  pressure  of 
solid  paper-insulated  cable  having  commercially  pure 
lead  sheath  of  standard  thickness  not  to  exceed  15  lb. 
per  square  inch.  However,  it  is  known  that  internal  local¬ 
ized  pressures  far  in  excess  of  this  value,  perhaps  100 
lb.  per  square  inch  or  more,  have  developed  for  short 
lengths  of  time  in  solid  jmper-insulated  cable  during 
abrupt  changes  in  load. 

.\s  a  guide  to  equalized  pressures  developing  in  feeder 
cable,  it  is  desirable  to  plot  graphs  of  the  change  in 


Bondmg  wire 

{375 1  SO.  S  mi/s  hnned  soft 
drawn  copper  ribbon) 


■Slack 


Neutral  cable 


—All  cables  in  manhole 
bonded  in  series 


Fig.  7 — Forty-five  ruptures 
in  298-ft.  length  pulled  at 
2,700  lb. 

(ii)  Characteristic  form  of 
break. 

.\t  section  1  tlie  grain  struc¬ 
ture  was  small  and  uniform  at 
the  upper  and  lower  welds.  At 
either  side  of  these  welds  there 
was  an  abrupt  change  in  grain 
size. 

(I>)  Grain  structure  variable 
in  region  of  rupture  (section  2). 

( A )  Upper  weld — small  grains 
at  weld  and  abrupt  change  to 
larger  grains  near  by.  Minute 
grains  at  weld. 

(U)  Right  of  weld  —  large 
grains  on  either  side  of  flow 
line. 

(C)  Left  of  weld  —  abrupt 
change  of  grain  size. 

(D)  Left  of  C — continuation 
of  mixed  grain  sizes. 

IE)  Left  of  D — grains  becom¬ 
ing  larger. 

(F,  G)  Near  lower  weld  — 
large  grains. 

( H )  Lower  weld  —  mixed 
grains  attacked  differently  from 
sections  above.  Note  minute 
grains  and  medium  grain  boun¬ 
daries. 
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proofing  material  consisting  of  cement  and  sand  mixed 
in  a  ratio  of  one  part  cement  and  two  parts  sand.  An 
inner  layer  of  non-hygroscopic  tape  is  wrapped  around 
the  cable  sheath  first  so  as  to  prevent  the  alkali  from 
coming  in  contact  with  the  sheath.  The  cement  used  is  a 
Portland  cement  purchased  in  accordance  with  A.S.T.M. 
specifications  C-9.  Any  cement  which  can  liberate  free 
lime  is  corrosive  to  lead,  the  lime  dissolving  the  pro¬ 
tective  layer  of  lead  oxide  and  allowing  air  oxidation. 

During  the  past  two  years  the  N.  Y.  &  Q.  E.  L.  &  P. 
Co.  experienced  lead  sheath  troubles  due  to  manufactur¬ 
ing  defects  of  which  those  shown  in  the  table  at  right  are 
typical. 

There  were  approximately  45  ruptures  of  the  sheath  in 
the  298-ft.  length  of  cable  pulled  in  the  case  of  failure 
No.  1.  The  nature  of  these  ruptures  and  their  location 
along  the  cable  can  be  seen  from  Fig.  7.  The  thinnest 
part  of  the  sheath  and  the  upper  weld  are  approximately 
along  the  center  of  the  view  shown.  Bulges  formed  by 
the  steel  tape  may  also  be  seen. 

The  nominal  sheath  thickness  was  125  mils.  The 


minimum  sheath  thickness  of  the  specimen  examined 
was  67  mils,  occurring  in  section  5.  Photomicrographs 
of  the  grain  structure  indicate  a  heterogeneous  crystal¬ 
line  structure  which  possibly  may  have  been  affected 
by  mechanical  handling  of  the  cable.  The  information 
available  does  not  include  conclusive  evidence  that  the 
changes  of  grain  size  noted  are  consistently  indicative 
of  mechanical  weakness  of  lead  sheath. 
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Coef¬ 

— Failure  Found  - - 
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C'ircumferenti»| 
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When 
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unreeled 
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When 
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Here  Is  What  Happens 
to  the  Consumer’s  Dollar 

Bureau  of  the  Census  offers  further  results  of  recent 
national  survey  of  electric  light  and  power  service 

Revenue  and  expenses  of  electric  light  and  i)ower 
companies  for  1932  were  recently  announced  in  the 
form  of  a  consolidated  statement  by  the  Bureau  of  the 
Census  (Electrical  World,  January  13,  1934). 

Commercial  electric  light  and  power  companies  re¬ 
ceived  $1,703,303,728  of  revenue  from  ultimate  con¬ 
sumers;  additional  sums  received  for  the  sale  of  energy 
for  resale  brought  the  total  to  $1,854,109,509;  to  this 
total  for  the  sale  of  utility  service  there  was  added  a 
relatively  small  amount  of  miscellaneous  revenue,  bring¬ 
ing  the  total  to  $1,873,364,454.  Corresponding  figures 
for  municipal  establishments  were  $117,801,796,  $121,- 
194,446,  $122,539,489. 

In  the  accompanying  table  the  various  items  of  expense 
are  compared  with  the  total  operating  revenue.  Thus 
operating  expenses  of  commercial  companies  constituted 
39.4  per  cent  of  the  total  electric  operating  revenue, 
whereas  the  total  operating  expense  for  all  utility  service 
absorbed  42.3  per  cent  of  the  total  operating  revenue 


Ratio  of  Expenditures  to  Total  Operating  Revenue 


. — Commercial 

• - Municipal - . 

Electric 

All 

Electric 

All 

Only 

Utility 

Only 

Utility 

Operating  expenses . 

39.4 

42.3 

54.2 

54.5 

Uncfdlectible  bills . 

0.7 

0.7 

0.7 

0.8 

Taxes  (including  Federal  income) . 

10.9 

10.8 

1 .  1 

1.  1 

Retirement  expenses . 

7.6 

7.7 

9.3 

9.4 

Total  revenue  deductions . 

58.6 

61 . 5 

65.3 

65.7 

Operating  income . 

41.4 

38.5 

34.7 

34.3 

Rent  charge  to  income. .  . 

0.6 

0.7 

Balance  of  income . 

40.8 

37.8 

34.7 

34.3 

Non-operating  revenue . 

Interest  and  amortization  of  debt  dis- 

2.7 

0.5 

count  and  expense . 

15.6 

5.4 

Other  deductions . 
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1.5 

Net  income . 

23.8 

27.9 

Retirement  appropriated  from  surplus 
Dividend  on  stock . 

1.2 

1 .  1 
21.8 

i.2 

1.3 

Allocation  of  total  operating  revenue  of  commercial 
companies,  census  of  1932 


for  such  service.  Taxes  on  electric  service  paid  by  com¬ 
mercial  companies  took  10.8  per  cent  of  the  correspond¬ 
ing  total  operating  revenue,  or  11.9  per  cent  of  the 
revenue  from  ultimate  consumers. 

Many  companies  and  municipalities  give  other  utility 
service  in  addition  to  light  and  power.  Such  composite 
plants  are  unable  to  segregate  certain  expenses  between 
electric  and  other  operations.  These  expenses  are  given 
in  per  cent  of  total  operating  revenue,  including  a  small 
amount  of  miscellaneous  revenue. 

According  to  an  earlier  census  release  (Electrical 
World,  December  16,  page  772)  the  total  stock  of  com¬ 
mercial  companies  is  $6,935,848,539.  This  includes  com¬ 
posite  companies.  The  dividends  are  equivalent  to  7.1 
per  cent  on  that  stock. 
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N.EJVI.A.  to  Improve  Its  Code 


The  N.E.M.A.  basic  code  is  to  be  amended  to  make 
it  better  to  carry  out  the  purposes  of  NRA  and  of 
the  industry.  Amendments,  essentially  as  printed 
here,  developed  by  N.E.M.A.  board  of  governors  were 
presented  to  1,000  electrical  manufacturers  for  discussion 
and  change  in  New  York  March  1. 

President  J.  S.  Tritle  opened  the  meeting  and  reminded 
the  audience  that  the  N.E.M.A.  pact  was  the  first  code  to 
be  approved  with  open  price  clauses.  He  pointed  out 
that  nothing  had  been  concealed  in  developing  the  code 
or  in  operating  the  code.  Washington  reports  to  the 
effect  that  small  manufacturers  were  oppressed  and  that 
consumers  complained  that  prices  had  been  increased 
were,  upon  investigation,  found  to  be  in  conflict  with  the 
facts.  At  the  hearings  the  objections  to  the  code  were 
relatively  insignificant  or  referred  chiefly  to  patent  and 
legal  aspects  of  business  not  part  of  N.E.M.A.  or  to 
its  code.  Consumer  complaints  about  increased  prices 
were  in  the  order  of  $40,000  in  a  business  of  several 
hundred  million  dollars.  Mr.  Tritle  said:  “N.E.M.A. 
has  a  record  to  be  proud  of  so  far  as  I  am  concerned 
and  so  far  as  the  board  of  governors  is  concerned.  We 
have  a  splendid  record  in  code  work,  in  holding  down 
prices  and  in  helping  the  government. 

“The  amendments  presented  today  are  before  the 
whole  industry,  with  every  one  having  a  full  right  of 
i  expression,  and  the  board  of  governors  is  anxious  to  get 
this  expression.  There  is  nothing  in  these  amendments 
that  is  detrimental  to  the  small  manufacturer  or  that  has 
not  received  the  unanimous  approval  of  the  board  of 
governors.  There  are  650  company  members  and  each 
has  one  vote.  T  make  this  statement  because  errone¬ 
ous  and  unfounded  statements  have  been  circulated 
about  N.E.M.A.  and  its  work.  I  personally  have  never 
heard  a  selfish  point  of  view  expressed  in  developing  this 
code,  .\fter  the  expressions  to  be  made  here  are  heard, 
then  the  board  of  governors  and  the  code  committee  will 
go  to  work  and  present  the  final  amendments  in  Wash¬ 
ington.” 

Major  points  of  discussion 

Essential  points  in  the  discussion  are  condensed  in  the 
following  report  of  the  meeting : 

Article  I — Changed  to  bring  importers  into  the  trade  practices 
under  the  code.  Active  discussion  was  held  on  the  clause  per¬ 
mitting  installation,  servicing,  etc.,  by  the  manufacturer.  The 
iwint  was  made  that  for  turbo-generator  and  other  types  of  in- 
'tallations  the  manufacturer  was  forced  to  do  installation  work 
hy  trade  practice  and  by  guarantees  of  performance.  It  was 
tot  the  intention  to  infringe  upon  the  normal  contracting  busi¬ 
ness  and  was  included  as  a  protective  clause.  It  was  difficult  if 
not  impossible  to  make  the  clause  more  definite. 

Article  III — It  was  the  consensus  that  no  wage  differentials 
wtween  territories  be  stated  in  the  basic  code,  but  that  the  Code 
Administrator,  upon  application  and  investigation,  might  make 
a  differential.  It  was  decided  that  each  manufacturer  was 
entitled  to  one  apprentice  and  one  office  boy  or  learner  and  this 
amendment  was  accepted. 

A  long  discussion  was  held  on  paragraph  (e).  In  some  in- 
sUnces  employees  had  voted  to  work  four  nine-hour  days  a  week. 
Uther  suggestions  were  that  overtime  be  computed  only  upon 


More  than  1,000  electrical  manufacturers  met  in 
New  York  last  week  to  discuss  proposed  amend¬ 
ments  to  the  basic  N.E.M.A.  Code.  The  purpose 
of  this  meeting  was  to  get  the  points  of  view  of 
all  electrical  manufacturers  on  the  contemplated 
changes.  The  amendments,  with  some  deletions 
and  changes  authorized  at  the  meeting,  are 
printed  in  this  article. 

N.E.M.A.  board  of  directors  on  the  following  day 
considered  the  suggestions  made  at  the  meeting 
and  then  authorized  the  code  committee  to 
present  a  slightly  revised  form  of  these  amend¬ 
ments  to  NRA  authorities.  The  amendments  as 
printed  do  not  necessarily  represent  the  final 
form  that  will  be  submitted  to  NRA. 

excess  hours  in  each  week.  The  chair  stated  that  apparently  a 
day  period  was  desired  by  NRA  authorities  and  the  desire  of 
the  NR.A.  Labor  Board  was  for  a  35-hour  week  and  a  seven-hour 
day  with  overtime  at  H  normal.  It  was  the  sense  of  the  meet¬ 
ing  that  the  board  should  try  to  change  this  provision  to  specify 
a  nine-hour  day  with  no  change  in  the  weekly  limits. 

Article  V — Some  complaints  have  been  made  to  NR. A  that 
the  collection  of  N.E.M.A.  statistics  placed  a  burden  on  the 
small  manufacturer.  The  Labor  Board,  however,  says  that 
insufficient  statistics  are  afforded.  F.  C.  Jones  said  all  the 
statistics  collected  have  been  asked  by  NRA  and  it  has  approved 
all  forms.  A  divided  opinion  was  evident  in  the  discussion  as 
to  the  value  of  statistics  and  as  to  the  burdens  and  costs  involved. 

Articles,  VI,  VII  and  VIII  were  approved  with  little  discussion. 

Articles  IX  and  X — In  presenting  these  key  articles  on  trade 
practices  C.  L.  Collens  stated  they  were  based  upon  (1)  Open 
prices  so  that  all  competitors  and  all  customers  would  know  the 
prices;  (2)  each  manufacturer  would  operate  under  term  prices. 
Current  net  price  schedules  must  be  maintained.  Sentiment 
about  the  value  of  net  price  and  discount  lists  was  favorable. 
Much  discussion  was  had  and  several  votes  were  taken  on  an 
amendment  that  would  provide  that  the  supervisory  agency  of  a 
product  group  would  be  forced  to  get  a  favorable  majority  vote 
of  the  group  before  he  issued  a  price  call.  Interpretation  of 
Judge  Neagle  was  that  this  was  implied,  at  least,  in  the  proposed 
amendments. 

Prices  come  in  for  debate 

Debate  was  had  as  to  whether  filed  prices  and  dis¬ 
counts  should  be  specific;  that  is,  the  definite  price  at 
which  sales  could  be  made  for  a  definite  period  of  time 
to  a  given  class  of  trade.  Opinion  was  divided  as  to  the 
practical  aspects  of  this  principle,  but  a  majority  senti¬ 
ment  conceded  its  essential  necessity  as  a  stabilizing 
influence.  It  was  explained  clearly  that  prices  and  dis¬ 
counts  were  wholly  optional  to  the  individual  manufac¬ 
turer  in  his  filing  and  that  the  ten-day  interval  gave 
opportunity  for  a  definite  procedure  in  changing  term 
prices.  Some  statements  were  made  that  pressure  had 
been  brought  to  bear  to  line  up  manufacturers  on  uni¬ 
form  prices  and  the  reply  received  to  this  was  that  it  was 
not  the  official  policy,  was  not  authorized  by  the  code  and 
could  not  be  done  under  code  procedure. 
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Discussion  was  also  held  that  if  one  branch  filed 
prices  and  another  did  not,  if  these  products  were  sold 
together,  difficulty  would  arise.  The  reply  was  that 
“lump  sum”  bidding  was  not  authorized  under  the  code 
and  that  quotations  should  be  made  on  each  item. 

Another  topic  for  debate  was  the  specification  that 
would  maintain  resale  prices.  The  penalty  for  violation 
was  a  cancellation  of  contract  of  the  manufacturer  only. 
All  agreed  to  the  resale  price  maintenance  principle,  but 
some  ix)inted  out  the  difficulty  and  cost  of  making  con¬ 
tracts  with  every  resale  buyer.  It  was  also  stressed  that 
the  penalty  of  cancellation  of  contract  affected  the  manu¬ 
facturer  only  and  that  the  resale  agency  might  imme¬ 
diately  sign  up  with  a  com})eting  manufacturer.  Another 
point  was  that  the  policing  in  the  resale  field  should  lx* 
done  by  the  resale  agencies.  In  reply  it  was  stated  that 
this  provision  was  approved  by  the  resale  agencies  and 
would  be  put  in  their  codes  and  that  the  stabilizing 
element  of  the  provision  offset  any  disadvantages.  The 
majority  suggestion  was  an  increased  ixnalty  for  viola¬ 


tion  and  that  this  should  be  placed  on  the  resale  agencv. 

.'\rticles  XI,  XII,  XIII  and  XIV’ — These  articles  were  approved 
with  little  discussion  except  upon  the  contract  provisions  of 
Article  XIV.  Debate  here  was  had  as  to  procedure  and  the  final 
form  was  adopted  as  printed  in  this  issue. 

Manufacturers  co-operating 

.\s  the  result  of  industry  working  under  the  code  since 
last  August  the  proposed  amendments  are  considered 
necessary  by  N.E.M.A.  The  meeting  was  notable  for 
the  fair  and  open  rulings  of  Mr.  Tritle,  the  freedom  of 
expression  made  by  the  small  manufacturers  and  the 
almost  unanimous  agreement  ujxni  the  amendments. 
Even  discussion  of  monojxtly  control  in  industry,  ])atem 
control  and  other  matters  was  |)ermitted,  even  though 
these  belong  in  the  category  of  law  and  not  of  code 
making.  This  was  an  oi)en  forimi  and  the  results  should 
l)e  very  influential  in  getting  NRA  to  accept  the  proposed 
amendments.  0{)en  hearings  are  expected  in  Washing¬ 
ton  in  the  near  future. 


Proposed  Amendments  to  Code  of  Fair  Competition 

for  the  Electrical  Manufacturing  Industry 


Amend  Article  I  so  as  to  read  as  follows: 

“I.  The  term  ‘Electrical  Manufacturing 
Industry’  or  ‘Industry’  means  promoting 
the  manufacture,  and/or  the  manufacture, 
for  sale  of  electrical  apparatus,  appliances, 
material  or  supplies,  and/or  parts  thereof 
and  such  other  electrical  or  allied  pnxlucts 
as  are  natural  affiliates :  the  erecting,  in¬ 
stalling,  altering,  repairing,  servicing  and 
maintaining  by  an  employer,  as  hereinafter 
defined,  of  electrical  apparatus,  appliances 
and  material  of  his  own  manufacture,  and 
the  maintenance  by  an  employer,  as  here¬ 
inafter  defined,  of  electrical  apparatus,  ap¬ 
pliances,  material  or  supplies  in  his  own 
plant  or  plants.  .Any  person,  as  hereinafter 
defined,  who,  as  the  agent  or  representative 
of  a  foreign  manufacturer,  imports  from 
outside  the  continental  United  States  for 
resale  within  the  United  States  electrical 
products  as  herein  defined  shall,  for  all 
purposes  of  this  code,  he  considered  as  one 
promoting  the  manufacture  of  such  elec¬ 
trical  products. 

The  term  ‘person’  means  natural  persons, 
partner.ships,  associations,  trusts,  trustees, 
trustees  in  bankruptcy,  corporations  (in¬ 
cluding  all  wholly  or  partly  owned  subsid¬ 
iaries  and  all  parent  companies)  or  other 
entities. 

The  term  ‘employer’  means  every  person 
promoting,  as  herein  defined,  and/or  actively 
engaged  in,  the  manufacture  for  sale  of  the 
pr<Klucts  of  the  electrical  manufacturing 
industry  as  herein  defined,  provided,  how'- 
ever,  that  organizations  or  groups  of  em¬ 
ployers  representing  a  substantial  part  of 
any  branch  or  subdivision  of  the  industry 
may  have  such  branch  or  subdivision  ex¬ 
empted  by  the  Administrator  from  the 
provisions  of  this  code. 

The  term  ‘employee’  means  anyone  who 
is  employed  by  any  such  employer. 

The  term  ‘learner’  means  an  employee 
without  previous  experience  in  the  class 
of  work  for  which  he  is  engaged,  but  who 
shall  not  l)e  so  classified  after  six-weeks’ 
exj)erience. 


Tlie  term  ‘Act’  means  Title  I  of  the 
National  Industrial  Recovery  Act. 

The  term  ‘President’  means  the  President 
of  thp  United  States. 

The  term  ‘Administrator’  means  the  ad¬ 
ministrator  of  the  Act. 

The  term  ‘effective  date’  means,  in  respect 
to  this  code,  the  eleventh  day  after  the 
approval  thereof  by  the  President,  and,  in 
respect  to  any  amendment  or  amendments 
thereof  or  additions  thereto,  the  eleventh 
day  after  the  approval  by  the  President  of 
such  amendment  or  amendments  or  addi¬ 
tions.” 

Amend  Article  III  so  as  to  read  as  follows: 

‘‘III.  {a)  On  and  after  the  effective  date 
no  employer  shall  employ  anyone  under  the 
age  of  sixteen  years,  nor  anyone  under  the 
age  of  eighteen  years  in  any  hazardous 
occupation ;  provided,  however,  that  where 
a  State  law  provides  a  higher  minimum 
age  no  employer  shall  employ  anyone  below 
such  minimum  age  within  such  state. 

(h)  On  and  after  the  effective  date  the 
minimum  wage  that  shall  be  paid  by  any 
employer  to  any  employee  engaged  in  the 
processing  of  the  products  of  the  electrical 
manufacturing  industry  and  in  labor  opera¬ 
tions  directly  incident  thereto  shall  he 
forty  cents  (40c.)  per  hour  for  male 
employees,  and  thirty-five  cents  (35c.) 
per  hour  for  female  employees,  provided, 
however,  that  learners  may  be  paid  not  less 
than  eighty  per  cent  (80%)  of  such  mini¬ 
mum  wage,  but  the  total  number  of  learn¬ 
ers  employed  by  any  one  employer  at  such 
reduced  rate  shall  not  exceed  five  per  cent 
(5%)  of  the  total  number  of  employees  of 
such  employer  covered  by  the  provisions 
of  this  paragraph  (b). 

(c)  On  and  after  the  effective  date  the 
minimum  wage  that  shall  be  paid  by  any 
employer  to  all  other  employees,  except 
commission  salespeople,  shall  be  at  the  rate 
of  fifteen  dollars  ($15)  per  week;  provided, 
however,  that  office  boys  or  girls  and  learn¬ 
ers  may  be  paid  at  the  rate  of  not  less 


than  eighty  per  cent  (80%)  of  such  mini¬ 
mum  wage,  but  the  total  number  of  such 
office  boys  or  girls  and  learners  employed 
I)y  any  one  employer  at  such  reduced  rate 
shall  not  exceed  five  per  cent  (5%)  of  the 
total  number  of  employees  of  such  employer 
covered  by  the  provisions  of  this  para¬ 
graph  (c). 

((/)  Not  later  than  November  15,  1933, 
each  employer  in  the  electrical  manufac¬ 
turing  industry  shall  report  to  the  .Admin¬ 
istrator  through  the  Code  .-Authority  the 
action  taken  by  such  emplover  in  adjusting 
the  hourly  wage  rates  for  all  employees 
receiving  more  than  the  minimum  rates  pro¬ 
vided  in  paragraph  (h)  of  this  article. 

(c)  This  article  establishes  a  minimum 
rate  of  pay  regardless  of  whether  an  em¬ 
ployee  is  compensated  on  a  time  rate,  piece 
work  or  other  basis. 

(/)  A  person  whose  earning  capacity  is 
limited  because  of  physical  or  mental  handi¬ 
cap  may  be  employed  on  light  work  at  a 
wage  below  the  minimum  established  by 
this  code,  but  the  total  number  of  such 
employees  employed  by  any  one  employer 
shall  not  exceed  five  per  cent  {S'A  )  of  the 
total  employees  of  such  employer. 

Amend  Article  IV  so  as  to  read  as  follows: 

‘‘IV.  (a)  On  and  after  the  effective  date 

no  employer  shall  employ  any  employee 
engaged  in  the  processing  of  products  ot 
the  electrical  manufacturing  industry  and 
in  labor  operations  directly  incident  thereto, 
in  excess  of  an  average  of  thirty-six  (36) 
hours  per  week  in  any  two  week  period  or 
in  excess  of  forty  (40)  hours  during  any 
week,  nor  any  other  employee  (except 
executives,  administrative,  supervisory, 
professional  and  technical  employees  and 
their  immediate  assistants  who  are  paid  at 
the  rate  of  thirty-five  dollars  (,$35)  ot 
more  per  week,  traveling  sales  and  service 
employees  and  commission  salespeople),  i" 
excess  of  forty  (40)  hours  per  week;  pro* 
vided,  how'ever,  that  these  limitations  shall 
not  apply: 
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1.  'I'o  conditions  of  seasonal  or  peak 
demand  as  determined  by  the  proper  super¬ 
visory  agency,  in  which  cases  such  number 
of  hours  may  be  worked  as  are  required 
by  the  necessities  of  the  situation,  but  not 
to  exceed  forty-four  (44)  hours  per  week 
for  any  twelve  (12)  weeks  in  any  twelve 
(12)  consecutive  months. 

2.  To  watchmen  and  firemen  who  may 
be  employed  not  to  exceed  fifty-six  (56) 
hours  per  week. 

3.  To  employees  while  engaged  in  emer¬ 
gency  work  necessary  to  continued  opera¬ 
tion  of  plant  or  equipment  of  employer  or 
customer,  or  to  the  safety  or  health  of 
employees  of  employer  or  customer  or  the 
pul)lic. 

4.  To  highlv  skilled  workers  in  very 
special  cases  where  restriction  of  hours 
would  unavoidably  reduce  or  delay  pro¬ 
duction. 

(/>)  It  is,  however,  expressly  provided 
that  on  and  after  the  effective  date  and  so 
limg  as  the  hours  of  labor  provided  in 
approved  codes  for  the  metal  working  and 
capital  goods  industries  employing  work¬ 
ers  of  the  same  general  class  as  the  elec¬ 
trical  manufacturing  industry  are  forty 
Mill  hours  per  week,  no  employer  shall 
employ  any  employee,  except  executives, 
administrative,  supervisory,  professional 
and  technical  employees  and  their  imme¬ 
diate  assistants  who  are  paid  at  the  rate 
of  thirty-five  dollars  tSda)  or  more  per 
week,  traveling  sales  and  service  employ¬ 
ees  and  commission  salespeople,  in  excess 
of  forty  (40)  hours  per  week;  provided, 
however,  tliat  these  limitations  shall  not 
apply; 

1.  To  conditions  of  seasonal  or  peak 
demand  as  determined  by  the  proper  super- 
vbory  agency,  in  which  cases  such  number 
of  hours  inav  be  worked  as  are  required 
by  the  necessities  of  the  situation,  but  not 
to  exceed  forty-eight  (48)  hours  per  week 
for  any  twelve  (12)  weeks  in  any  twelve 
(12)  consecutive  montlis. 

2.  To  watchmen  or  firemen  who  may  be 
employed  not  to  exceed  fifty-six  (56)  hours 
per  week. 

3.  1  o  employees  while  engaged  in  emer¬ 
gency  work  necessary  to  continued  opera¬ 
tion  of  j)lant  or  equipment  of  employer  or 
customer,  or  to  the  safety  or  health  of 
employees  of  employer  or  customer  or  the 
public. 

4.  To  highly  skilled  workers  in  very- 
special  cases  where  restriction  of  hours 
"ould  unavoidably  reduce  or  delay  pro¬ 
duction. 

This  paragraph  (h)  shall  continue  in 
effect  until  ten  days  after  such  date  as  the 
Administrator  shall  inform  the  Code  Au¬ 
thority  that  the  hours  of  labor  in  approved 
codes  of  the  metal  working  and  capital 
g'jods  industries  have  been  coordinated 
wth  the  hours  provided  in  paragraph  (a) 
of  this  .Article. 

(c )  Where  seasonal  or  peak  demand 
places  an  unusual  and  temporary  burden 
upon  any  branch  or  branches  of  the  indus- 
tT  the  approved  supplemental  code  or 
codes  for  such  branch  or  branches  may 
u’-ake  such  provision  for  additional  hours 
is  required  by  the  necessities  of  the 
Situation, 

.At  the  end  of  such  period  as  the 
kode  Authority  may  prescribe  each  em¬ 
ployer  shall  report  to  the  code  authority 
uisuch  detail  as  may  be  required  the  num¬ 
ber  of  man-hours  worked  in  that  month  for 


emergency  reasons  under  paragraphs  (a)  3, 

(a)  4,  (b)  3  and  (b)  4  of  this  article. 

(e)  Where  in  any  case  any  employee 
engaged  in  the  processing  of  products  of 
the  electrical  manufacturing  industry,  and 
in  labor  operations  directly  incident  thereto, 
shall  work  in  excess  of  eight  (8)  hours 
per  day,  time  and  a  half  shall  be  paid  for 
the  excess  hours  so  worked.” 

Amend  Article  V  so  as  to  read  as  follows: 

“V.  (a)  The  Board  of  Governors  of 
Xational  Electrical  Manufacturers  Asso¬ 
ciation,  as  from  time  to  time  constituted 
and  not  exceeding  thirty  members,  together 
with  not  to  exceed  three  members  without 
vote  to  be  appointed  by  the  .Administrator, 
are  hereby'  constituted  the  Code  .Authority 
for  administering,  supervising  and  promot¬ 
ing  the  performance  of  the  provisions  of 
this  code ;  provided,  however,  that  if  the 
.Administrator  deems  it  advisable  that  em¬ 
ployers  not  members  of  National  Electrical 
Manufacturers  .Association  but  who  have 
agreed  to  bear  their  pro  rata  share  of  the 
cost  of  creating  and  administering  this 
code  be  represented  on  the  Code  Authority, 
not  more  than  eight  additional  members 
of  the  Code  .Authority  may  be  selected  by 
a  method  insuring  equitable  representation 
from  among  those  employers  not  members 
of  Xational  Electrical  Manufacturers  .Asso¬ 
ciation  who  have  agreed  to  pay  their  pro 
rata  share  of  the  reasonable  cost  of  creat¬ 
ing  and  administering  this  code  as  deter¬ 
mined  by  the  Code  Authority. 

(b)  With  a  view  to  keeping  the  Presi¬ 
dent  and  the  .Administrator  informed  as  to 
the  observance  or  non-observance  of  this 
code,  and  as  to  whether  the  electrical 
manufacturing  industry  is  taking  appro¬ 
priate  steps  to  effectuate  in  all  respects 
the  declared  policy  of  the  Act,  each  em¬ 
ployer  shall  prepare  and  file  with  the  Statis¬ 
tical  Department  of  the  Code  Authority, 
and  at  such  times  and  in  such  manner  as 
may  be  prescribed,  statistics  of  plant 
capacity,  volume  of  production,  volume  of 
sales  in  units  and  dollars,  orders  received, 
unfilled  orders,  stocks  on  hand,  inventory, 
both  raw  and  finished,  number  of  employ¬ 
ees,  wage  rates,  employee  earnings,  hours 
of  work,  and  such  other  data  or  informa¬ 
tion  as  the  Code  Authority  may  from  time 
to  time  require. 

(c)  Except  as  otherwise  provided  in  the 
.Act  all  statistics,  data  and  information  filed 
in  accordance  with  the  provisions  of  this 
article  shall  be  confidential,  and  the  statis¬ 
tics,  data  and  information  of  one  employer 
shall  not  be  revealed  without  his  consent 
to  any  other  employer,  except  that  for  the 
purpose  of  facilitating  the  administration 
and  enforcement  of  the  provisions  of  this 
code  the  Code  .Authority  may  authorize 
access  thereto  by  confidential  represent¬ 
atives  who  shall  not  be  in  the  employ  of 
any  employer  affected  by  this  code,  and 
who  shall  not  disclose  the  information  ob¬ 
tained  in  such  manner  as  to  reveal  the 
statistics,  data  and  information  of  any 
individual  employer.  Nothing  in  this  para¬ 
graph  (c)  contained,  however,  shall  pre¬ 
vent  the  preparation  and  publication  of 
summaries  of  such  statistics,  data  and 
information. 

(d)  The  Code  Authority  may  appoint 
such  committees,  consisting  of  members,  or 
non-members,  or  both,  as  it  may  deem 
advisable,  and  may  delegate  to  such  com¬ 
mittees  such  authority  as  it  may  deem 


necessary  or  proper  for  promoting  the  ad¬ 
ministration  and  supervision  of  this  code, 
and  it  may  employ  such  paid  personnel  as 
it  deems  necessary  for  the  proper  execu¬ 
tion  of  the  functions  assigned  to  it  by  this 
code;  provided,  however,  that  membership 
on  committees  to  which  powers  are  dele¬ 
gated  shall  be  proportional,  as  nearly  as 
may  be  practical,  among  members  of  the 
Code  .Authority  who  are  members  of  the 
Board  of  Governors  of  National  Electrical 
Manufacturers  Association  and  members 
of  the  Code  .Authority  not  members  of  the 
N.E.M..A. 

(.e)  Nothing  contained  in  this  code  shall 
be  deemed  to  constitute  the  members  of  the 
Cotie  .Authority  or  of  any  Supervisory 
.Agency  or  employers  in  the  industry  part¬ 
ners  for  any  purpose  whatsoever.  Nor 
shall  any  member  of  the  Code  Authority 
or  of  any  Supervisory  .Agency  be  liable  in 
any  manner  to  anyone  for  any  act  of  any 
other  member,  officer,  agent  or  employee 
of  the  Code  .Authority  or  any  Supervisory 
.Agency.  Nor  shall  any  member  of  the 
Code  .Authority  or  of  any  Supervisory 
.Agency  exercising  reasonable  diligence  in 
the  performance  of  his  functions  under 
this  code  be  liable  to  anyone  for  any  act 
or  omission  to  act  under  the  provisions  of 
this  code  except  for  his  own  willful  mis¬ 
feasance  or  non-feasance.” 

Amend  Article  VI  so  as  to  read  as  follows: 

“VI.  (a)  Aggregations  of  employers 
having  a  common  interest  and  common 
problems  will  be  grouped  by  the  Code 
.Authority  for  administrative  purposes  in 
various  subdivisions  or  product  classifica¬ 
tions,  and  report  of  such  grouping  made  to 
the  .Administrator. 

(b)  In  each  subdivision  or  product 
classification  there  will  be  a  Supervisory 
.Agency  approved  or  appointed  by  the  Code 
.Authority,  and  report  thereof  made  to  the 
.Administrator.  The  .Administrator  shall 
have  the  right  to  appoint  one  member 
without  vote  to  each  Supervisory  Agency. 
The  Code  .Authority  shall  have  the  right 
to  remove  any  Supervisory  Agency  or  any 
member  thereof  and  to  approve  or  appoint 
any  successor  or  successors.  • 

(c)  If  complaint  is  made  to  the  Admin¬ 
istrator  that  the  Supervisory  Agency  for 
any  subdivision  or  product  classification 
does  not  equitably  represent  the  employers 
of  such  subdivision  or  product  classifica¬ 
tion,  the  facts  in  connection  with  the  selec¬ 
tion  of  such  Supervisory  .Agency  shall  be 
reported  to  the  Administrator,  and  if  there 
is  reasonable  ground  for  such  complaint 
the  .Administrator  may  require  the  selec¬ 
tion  of  a  new  Supervisory  Agency  for  such 
subdivision  or  product  classification  by 
such  method  as  in  his  judgment  will  insure 
equitable  representation  to  all  employers. 

(d)  If  formal  complaint  is  made  to  the 
Code  .Authority  or  to  the  proper  Super¬ 
visory  Agency  that  the  provisions  of  this 
code  have  been  violated  by  any  employer, 
the  proper  Supervisory  Agency  shall  in¬ 
vestigate  the  facts  and  to  that  end  may 
cause  such  examination  or  audit  to  be  made 
as  may  be  deemed  necessary.  If  upon  such 
investigation  it  be  shown  that  the  provi¬ 
sions  of  this  code  have  been  violated,  the 
cost  of  such  investigation  shall  be  paid  by 
the  employer  against  whom  the  complaint 
has  been  made;  provided,  however,  that  if 
any  employer  complained  against  shall  so 
request,  such  examination  or  audit  shall 
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be  made  by  an  indei)endent  public  account¬ 
ant  selected  by  the  proper  Supervisory 
Agency,  the  expense  of  such  examination 
to  be  paid  by  the  employer  requesting  it.” 

Amend  Article  VII  so  as  tP  read  as  follows: 

“VII.  Any  employer  in  the  industry 
may  share  in  the  activities  of  the  Code 
Authority  or  any  Supervisory  Agency 
under  this  code  may  participate  in  the 
selection  of  any  Supervisory  Agency  or  in 
the  preparation  of  any  revisions  of,  or 
additions  or  supplements  to,  this  code. 
Every  employer  in  the  industry  shall  pay 
his  i)roper  pro  rata  share  of  the  reasonable 
cost  of  creating  and  administering  this 
code  and  any  applicable  supplemental  codes 
as  determined  by  the  Code  Authority,  or 
may  become  a  member  of  National  ^Ianu- 
facturers  Association,  and  upon  payment 
of  dues  as  such  member  shall  be  deemed 
to  have  paid  his  proper  pro  rata  share  of 
such  cost.” 

Amend  Article  VIII  so  as  to  read  as  follows: 

“\'III.  Every  employer  shall  use  an  ac¬ 
counting  system  which  conforms  to  the 
principles  of  the  uniform  and  standard 
method  of  accounting  set  forth  in  the  sixth 
edition  of  the  manual  of  accounting  pre¬ 
pared  and  published  by  National  Electrical 
Manufacturers  Association,  and  a  costing 
system  which  conforms  to  the  principles 
of  and  gives  substantially  as  accurate  re¬ 
sults  as  the  standard  and  uniform  method 
of  costing  formulated  or  approved  by  the 
Code  Authority  (subject  to  review  by  the 
Administrator,  who  may  approve  or  dis¬ 
approve),  with  such  variations  therefrom 
as  may  be  required  by  the  individual  con¬ 
ditions  affecting  any  employers  or  group 
of  employers,  and  as  may  be  approved  by 
the  Code  Authority  or  the  proper  Super¬ 
visory  Agency,  and  made  supplements  to 
the  said  manual  of  accounting  or  method 
of  costing.” 

Amend  Article  IX  so  as  to  read  as  follows: 

“IX.  No  employer  shall  sell  or  exchange 
any  i)roduct  of  his  manufacture  at  a  price 
or  upon  terms  or  conditions  which  will 
result  in  the  customer  paying  for  the  goods 
received  less  than  the  cost  to  the  seller 
determined  in  accordance  with  the  uniform 
and  standard  method  of  costing  herein¬ 
above  prescribed,  nor  file  any  price  pur¬ 
suant  to  Article  X  hereof  at  less  than  such 
price ;  provided,  however,  that  dropped 
lines,  seconds,  or  inventories  which  must 
be  converted  into  cash  to  meet  emergency 
needs,  may  be  disposed  of  in  such  manner 
and  on  such  terms  and  conditions  as  the 
proper  Supervisory  Agency  may  approve 
and  as  are  necessary  to  move  such  product 
into  buyer’s  hands,  and  provided,  further, 
that  selling  below  cost  in  order  to  meet 
existing  competition  on  prcxlucts  of  equiv¬ 
alent  design,  character,  quality  or  specifica¬ 
tion,  shall  not  be  deemed  a  violation  of  this 
article  if  provision  therefor  is  made  in 
supplemental  codes  for  any  subdivision  or 
product  classification  of  the  industry  which 
may  be  hereafter  prepared  and  duly  ap¬ 
proved  by  the  Administrator.” 

Amend  Article  X  so  as  to  read  as  follows: 

“X.  (d)  If  the  Supervisory  .Agency 
therefor  determines  that  in  any  branch  or 
subdivision  of  the  electrical  manufacturing 
indusiry  it  has  been  the  generally  recog¬ 


nized  practice  to  sell  a  specified  product 
on  the  basis  of  net  price  lists,  or  price 
lists  with  discount  sheets,  and  fixed  terms 
of  sale  and  payment,  each  person  manu¬ 
facturing,  or  promoting  the  manufacture  of, 
such  product  for  sale  shall,  within  ten 
(10)  days  after  notice  of  such  determina¬ 
tion,  file  with  the  Supervisory  Agency  a 
net  price  list  or  a  price  list  and  discount 
sheet,  as  the  case  may  be,  showing  his 
current  prices,  or  prices  and  discounts, 
and  terms  of  sale  and  payment  for  the 
generally  recognized  classifications  of  cus¬ 
tomers  for  such  product  as  determined  by 
the  Supervisory  Agency,  and  the  Super¬ 
visory  Agency  shall  send  copies  thereof  to 
all  known  persons  manufacturing,  or  pro¬ 
moting  the  manufacture  of,  such  specified 
product  for  sale. 

(b)  Revised  price  lists  and/or  discount 
sheets  and/or  terms  of  sale  or  payment 
may  be  filed  from  time  to  time  thereafter 
with  the  Supervisory  Agency  by  any  per¬ 
son  manufacturing,  or  promoting  the  man¬ 
ufacture  of,  such  specified  product  for  safe 
which  shall  become  effective  upon  the  date 
specified  therein,  but  such  revised  price 
lists  and/or  discount  sheets  and/or  terms 
of  sale  and  payment  shall  be  filed  with  the 
Supervisory  Agency  ten  (10)  days  in  ad¬ 
vance  of  the  effective  date  unless  the  Super¬ 
visory  Agency  shall  authorize  a  shorter  pe¬ 
riod.  Copies  of  such  revised  price  lists  and/or 
discount  sheets  and/or  terms  of  sale  and  pay¬ 
ment  with  notice  of  the  effective  date  speci¬ 
fied  shall  be  immediately  sent  to  all  known 
persons  manufacturing,  or  promoting  the 
manufacture  of,  such  specified  product  for 
sale,  any  of  whom  may  file,  if  he  so  desires, 
to  become  effective  upon  the  date  when  the 
revised  price  list  and/or  discount  sheet 
and/or  terms  of  sale  and  payment  first 
filed  shall  go  into  effect,  revisions  of  his 
price  lists  and/or  discount  sheets  and/or 
terms  of  sale  and  payment  establishing 
prices,  or  prices  and  discounts,  not  lower 
or  terms  of  sale  or  payment  not  better 
than  those  established  in  the  revised  price 
lists  and/or  discount  sheets  and/or  terms 
of  sale  and  payment  first  filed.  The  pro¬ 
cedure  and  the  conditions  specified  herein¬ 
above  for  the  revision  of  price  lists  and/or 
discount  sheets  and/or  terms  of  sale  and 
payment  shall  also  apply  to  any  initial 
filing  made  by  any  person  subsequent  to 
the  effective  date  of  any  price  call,  as  in 
cases  where  a  person  fails  or  refuses  to 
file  price  lists  and/or  discount  sheets  and/or 
terms  of  sale  and  payment  on  or  before 
the  effective  date  of  any  price  call,  or 
where  any  i>erson  begins  to  manufacture 
or  promote  tlie  manufacture  of  a  product 
covered  by  a  prior  price  call  or  for  any 
other  reason. 

(c)  If  the  Supervisory  Agency  therefor 
shall  determine  that  in  any  branch  or  sub¬ 
division  of  the  electrical  manufacturing 
industry  not  now  selling  its  products  on 
the  basis  of  price  lists,  with  or  without 
discount  sheets,  with  fixed  terms  of  sale 
and  payment,  the  distribution  or  marketing 
conditions  in  said  branch  or  subdivision 
are  the  .same  as  or  similar  to  the  distribu¬ 
tion  or  marketing  conditions  in  a  branch 
or  subdivision  of  the  industry  where  the 
use  of  price  lists,  with  or  without  discount 
sheets,  and  fixed  terms  of  sale  and  pay¬ 
ment  is  well  recognized  and  that  a  system 
of  selling  on  net  price  lists,  or  price  lists 
and  discount  sheets,  with  fixed  terms  of 
sale  and  payment  should  be  put  into  effect 
in  such  branch  or  subdivision  in  respect 


to  any  specified  product  or  products  thereof, 
then  each  person  manufacturing,  or  pro¬ 
moting  the  manufacture  of,  such  pri.)duct 
or  products  for  sale  shall,  within  twenty 
(20)  days  after  notice  of  such  determina¬ 
tion,  file  with  the  Supervisory  Agency  net 
price  lists  or  price  lists  and  discount 
sheets,  as  the  Supervisory  Agency  may 
direct,  showing  his  current  net  prices,  or 
prices  and  discounts,  and  terms  of  sale  or 
payment  for  the  general  recognized  classi¬ 
fications  of  customers  of  such  product  as 
determined  by  the  Supervisory  Agency, 
and  such  price  lists  and/or  discount  sheets 
and/or  terms  of  payment  may  be  there¬ 
after  revised  in  the  manner  hereinabove 
provided.  Copies  of  all  price  lists  and 
discount  sheets  and  terms  of  sale  and  pay¬ 
ment,  whether  originally  filed  in  accordance 
with  the  provisions  of  this  paragraph  or 
thereafter  revised  shall  be  sent  to  all  Unown 
persons  manufacturing,  or  promoting  the 
manufacture  of,  the  specified  product  for 
sale. 

(</)  Any  Supervisory  .Agency  may, 
after  giving  notice  of  determination  that 
any  specified  product  shall  be  sold  on  the 
basis  of  net  price  lists  and/or  price  lists 
with  discount  sheets  and/or  fixed  terms  of 
sale  and  payment,  amend  or  modify  in  any 
respect  such  determination  and  give  notice 
thereof. 

(e)  If  any  Supervisory  .Agency  diall, 
w'ith  the  approval  of  the  Code  .Authority, 
determine  that  it  is  undesirable  to  continue 
the  filing  of  net  price  lists  and/or  price 
lists  with  discount  sheets  and/or  tixed 
terms  of  sale  and  payment  on  any  product 
in  respect  of  which  such  filing  has  there¬ 
tofore  been  required,  such  filing  shall  cease 
and  the  provisions  of  this  .Article  shall  not 
apply  to  such  product  unless  and  until  the 
Supervisory  Agency  with  the  approval  oi 
the  Code  Authority  shall  again  determine 
that  such  filing  be  made. 

(/)  The  proper  Supervisory  .Agency  shall 
have  power  on  its  own  initiative  or  at  the 
request  of  the  Administrator  or  on  the 
complaint  of  any  employer  to  investigate 
any  price  for  any  product  shown  in  any 
net  price  list  or  price  list  with  discount 
sheet  filed  with  such  Supervisory  .Agency  by 
any  employer,  and,  for  the  purpose  of  the  in¬ 
vestigation  thereof,  to  require  such  employer 
to  furnish  such  information  concerning 
the  cost  of  manufacturing  and  selling  such 
product  as  the  Siqiervisory  .Agency  shall 
deem  necessary  or  proper  for  such  pur¬ 
pose.  If  the  Supervisory  .Agency  after 
such  investigation  shall  determine  that 
such  price  is  an  unfair  price  for  such  prod¬ 
uct,  having  regard  to  the  cost  of  manu¬ 
facturing  and  selling  such  product,  and 
that  the  maintenance  of  such  unfair  price 
may  result  in  unfair  competition  in  the 
industry  or  be  against  the  interest  of  the 
purchasers  thereof  and  be  contrary  to  the 
spirit  of  the  National  Industrial  Recovery 
Act,  the  Supervisory  Agency,  with  the 
approval  of  the  Code  .Authority,  may  re¬ 
quire  the  employer  who  filed  the  li-t  or  dis¬ 
count  sheet  in  which  such  unfair  price  u 
shown  to  file  a  new  list  or  discount  sheet 
showing  a  fair  price  for  such 
either  lower  or  higher  as  may  be  specified, 
which  fair  price  shall  become  efifectne 
immediately  upon  the  filing  of  such  list  or 
discount  sheet.  If  such  employer  '■hall  not 
within  ten  (10)  days  after  notice  to  it  ot 
such  determination  by  the  Supervisory 
Agency  and  approval  by  the  Cixle  .Author¬ 
ity  file  a  new  list  or  discount  sheet  show- 
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ing  >iich  fair  price  for  such  product,  the 
Supervisory  Agency  with  the  approval  of 
the  Code  Authority  and  the  Administrator 
shall  have  power  to  fix  a  fair  price  for 
such  product,  which  fair  price,  however, 
shall  not  be  lower  if  a  decreased  price  was 
specified,  or  higher  if  an  increased  price 
was  specified,  than  the  price  of  any  other 
employer  at  that  time  effective  for  such 
product,  and  in  respect  of  which  the  Super¬ 
visory  Agency  shall  not  theretofore  have 
begun  an  investigation  or  a  complaint  shall 
not  have  been  made.  When  the  decision 
of  the  Supervisory  Agency  fixing  such 
fair  price  in  the  manner  above  provided 
shall  have  been  filed  with  the  Code  Author¬ 
ity  and  it  shall  have  given  notice  thereof 
to  such  employer,  such  fair  price  shall  be 
the  price  for  such  employer  for  such  prod¬ 
uct  until  it  shall  have  been  changed  as  in 
this  code  provided. 

((/)  Whenever,  in  any  branch  of  the 
industry  price  lists  have  been  filed,  or 
called  for,  in  the  manner  provided  in  this 
.Article,  or  any  specific  product,  the  mar¬ 
keting  and  distribution  channels  used  being 
wholesalers,  dealers,  or  others  who  pur¬ 
chase  and  resell  the  said  product  of  one 
employer  in  competition  with  the  direct 
sales  of  said  product  of  any  other  employer 
and  the  Supervisory  Agency  shall  so  de¬ 
termine,  each  emplover  manufacturing  such 
product  and  selling  to  such  wholesalers, 
dealers,  or  other  resellers,  either  directly 
or  indirectly,  shall  within  thirty  days  after 
notice  of  such  determination  enter  into  a 
contract  or  agreement  of  sale  requiring 
each  such  wholesaler,  dealer,  or  other  re¬ 
seller  to  accept  and  be  bound  by  the  provi¬ 
sions  of  this  Article  and  further  requiring 
such  wholesaler,  dealer  or  other  reseller 
to  enter  into  similar  contracts  or  agree¬ 
ments  of  sale  with  subsequent  resellers 
in  competition  with  the  direct  sales  of 
such  product  of  any  other  employer.  Whole¬ 
salers,  dealers  and  other  resellers  bound 
by  such  contracts  or  agreements  of  sale 
shall  be  eligible  to  participate  in  the  pro¬ 
visions  of  Article  X  of  this  code  without 
expense  to  them.  The  filing  of  his  price 
lists  by  any  reseller  in  the  manner  herein 
provided  for  employers  shall  not  be  re¬ 
quired  if  the  reseller  files  a  written  notice 
with  the  employer  whose  product  he  pur¬ 
chases  and  resells  to  the  effect  that,  in  lieu 
of  individual  filing  of  his  lists,  he  has 
accepted  and  will  maintain  the  prices,  terms 
of  payment  and  other  conditions  of  sale 
from  time  to  time  established  and  filed  by 
such  employer  with  the  Supervisory 
Agency.  The  employer  shall  thereupon 
immediately  file  a  copy  of  such  notice  with 
the  Supervisory  Agency  and  shall  keep 
each  such  reseller  advised  not  later  than 
the  effective  date  of  the  filed  prices,  terms 
of  payment  and  other  conditions  of  sale 
to  be  maintained  by  the  reseller,  and  of  all 
subsequent  revisions  filed  by  said  employer 
in  accordance  with  the  provisions  of  this 
Article.  Violation  of  the  provisions  of 
this  Article  shall  constitute  proper  ground 
for  the  immediate  cancellation  by  any  em¬ 
ployer  of  any  contract  or  agreement  of  sale 
With  any  wholesaler,  dealer  or  other  resel¬ 
ler,  and  when  in  the  opinion  of  the  Super¬ 
visory  .Agency  after  complaint  and  investi- 
Sstion,  the  facts  found  show  such  violation, 
the  Supervisory  Agency  may  order  the 
cancellation  of  any  such  contract  or  agree- 
uient  of  sale. 

(h)  Each  person  affected  by  any  of  the 
provisions  of  this  article  shall  furnish  the 


Supervisory  Agency  such  number  of  copies 
of  his  net  price  lists,  or  price  lists  and 
discount  sheets,  showing  his  terms  of  sale 
and  payment  as  the  Supervisory  Agency 
may  reasonably  require  for  distribution  and 
administration  purposes.  Copies  of  all 
effective  price  lists  or  price  lists  and  dis¬ 
count  sheets,  showing  terms  of  sale  and 
payment,  shall  be  available  for  inspection 
by  interested  parties. 

(f)  Unless  otherwise  provided  in  a  sup¬ 
plemental  code  or  codes  applicable  to  one 
or  more  branches  or  subdivisions  or  prod¬ 
uct  classifications  of  the  electrical  manu¬ 
facturing  industry,  no  person  shall  quote, 
bid,  or  sell,  directly  or  indirectly  by  any 
means  whatsoever,  any  product  of  the  in¬ 
dustry  covered  by  the  provisions  of  this 
Article  at  a  price  lower  or  at  discounts 
greater  or  on  more  favorable  terms  of 
sale  and  payment  than  are  set  forth  as 
current  in  his  filed  net  price  lists,  or  price 
lists  and  discount  sheets,  with  fixed  terms 
of  sale  and  payment.  The  provisions  of 
this  Article  shall  apply  to  and  affect  quo¬ 
tations,  bids  and  sales  to  the  United  States 
Government  and  to  any  and  all  instrument¬ 
alities  whose  purchases  are  made  with 
funds  provided  or  loaned  by  the  United 
States  Government  or  any  of  its  political 
subdivisions. 

(;■)  Nothing  in  this  Article  contained 
shall  apply  to  products  sold  to  employees 
not  to  be  resold  by  them,  or  to  products 
sold  by  one  employer  to  another  employer 
manufacturinq  the  same  line  of  products 
unless  otherwise  provided  in  a  supple¬ 
mental  code  applicable  to  one  or  more 
branches  or  subdivisions  or  product  classi¬ 
fications  of  the  electrical  manufacturing 
industry'.” 

Amend  Article  XI  so  as  to  read  as  follows: 

“XI.  The  provisions  of  Articles  VIII, 
IX  and  X  shall  not  apply  to  direct  export 
sales  of  any  product  or  to  sales  of  any 
product  destined  ultimately  for  export. 
The  term  ‘export’  shall  include  shipment 
to  foreign  countries  and  to  the  territories 
and  possessions  of  the  United  States. 

This  Article  shall  be  applicable  to  all 
employers  in  the  electrical  manufacturing 
industry  unless  otherwise  provided  in  a 
supplemental  code  or  codes  applicable  to 
one  or  more  branches  or  subdivisions  or 
product  classifications  of  the  electrical 
manufacturing  industry.” 

Amend  Article  XII  so  as  to  read  as  follows: 

“XII.  (o)  Misleading  Advertising.  No 
employer  shall  advertise  or  make  use  of 
sales  promotion  material  in  a  manner  that 
tends  to  mislead  the  purchasing  public  as 
to  the  nature,  quality  or  quantity  of  the 
products  referred  to,  whether  of  his  own 
or  competitive  manufacture. 

(b)  False  Statements  Regarding  Policies 
of  Competitors — No  employer  shall  make 
or  cause  or  permit  to  be  made  or  published 
any  false  or  deceptive  statement  of  or  con¬ 
cerning  the  business  policies,  methods,  con¬ 
duct,  ability  to  perform  contract  or  credit 
standing  of  a  competitor  or  the  grade  or 
quality  of  his  goods. 

(f)  Fraud  and  Misrepresentation  as  to 
Quality  and  Size — No  employer  shall  mark 
or  brand  products  of  the  electrical  manu¬ 
facturing  industry  with  intent  to  mislead 
or  deceive,  or  with  the  effect  of  misleading 
or  deceiving,  customers  or  prospective  cus¬ 
tomers  in  any  material  particular  with 


respect  to  the  quantity,  quality,  grade  or 
substance  of  the  products  so  marked  or 
branded. 

(d)  Threats  of  Suit  for  Patent  or  Trade 
Mark  Infringement  —  No  employer  shall 
circulate  threats  of  suit  for  infringement 
of  any  patent  or  trade  mark  among  cus¬ 
tomers  of  another  employer  if  not  made 
in  good  faith  but  for  the  purpose  of  hav¬ 
ing  the  effect  of  harassing  and  intimidating 
the  customers  of  another  employer. 

(e)  Secret  Rebates — No  employer  shall 
secretly  pay  or  allow  any  rebates,  refunds, 
credits,  or  unearned  discounts,  whether  in 
the  form  of  money  or  otherwise,  or  give 
premiums,  or  extend  to  certain  purchasers 
special  services  and  privileges  not  extended 
to  all  purcliasers  under  like  terms  and  con¬ 
ditions,  or  make  special  allowances  by  way 
of  discounts,  brokerage,  storage,  or  adver¬ 
tising  variations  from  the  openly  announced 
trade  or  package  or  quantity  differentials, 
or  make  delayed  bills,  or  give  full  or  par¬ 
tial  discounts  in  cases  of  delayed  pay¬ 
ments,  or  give  secret  rebates  or  other 
allowances  by  any  means  or  device  what¬ 
soever. 

(/)  Consigned  Stock — The  practice  of 
consigning  stock  shall  not  be  considered  a 
violation  of  this  code  unless  so  provided 
in  a  supplemental  code  applicable  to  one 
or  more  branches  or  subdivisions  or  product 
classifications  thereof. 

(g)  Splitting  Commissions — No  em¬ 
ployer  shall  continue  to  employ  any  sales¬ 
man  or  agent,  compensated  in  whole  or  in 
part  on  a  commission  or  bonus  basis,  who 
shall  pay  or  allow  to  any  purchaser  any 
part  of  the  commission  or  bonus  earned 
by  him  in  connection  with  the  sale  of  any 
product  of  the  electrical  manufacturing  in¬ 
dustry,  or  who  shall  violate  any  of  the 
unfair  trade  practice  provisions  applicable 
to  employers  in  such  industry. 

(/»)  Extension  Warranties — No  em¬ 
ployer  in  the  electrical  manufacturing  in¬ 
dustry  shall,  after  a  contract  of  purchase 
and  sale  has  been  executed  with  a  pur¬ 
chaser,  modify  or  extend  the  warranty 
given  by  such  employer  in  such  sales  con¬ 
tract  as  to  defects  in  the  product  covered 
or  the  liability  of  the  employer  thereunder, 
except  with  the  approval  of  the  proper 
Supervisory  Agency. 

(i)  False  Records — No  employer  shall 
withhold  from  or  insert  in  any  quotation, 
acknowledgment  of  order,  invoice,  or  any 
other  instrument  of  business  procedure  of 
the  employer,  whether  the  transaction  re¬ 
sults  in  an  order  or  not,  any  statement 
which  falsifies  the  employer’s  record  wholly 
or  in  part. 

(/)  Commercial  Bribery  —  No  em¬ 
ployer  shall  directly  or  indirectly  give,  or 
permit  to  be  given,  or  offer  to  give,  money 
or  anything  of  value  to  agents,  employees, 
or  representatives  of  customers  or  pro¬ 
spective  customers,  or  to  agents,  employees, 
or  representatives  of  competitors’  cus¬ 
tomers  or  prospective  customers,  as  an  in¬ 
ducement  to  influence  their  employers  or 
principals  to  purchase  or  contract  to  pur¬ 
chase  from  the  maker  of  such  gift  or  offer, 
or  to  influence  such  employers  or  princi¬ 
pals  to  refrain  from  dealing,  or  contract¬ 
ing  to  deal,  with  any  other  employer. 

(k)  Giz’ing  of  Prises,  Premiums  or 
Gifts — No  employer  shall  offer  or  give  to 
purchasers  or  prospective  purchasers  prizes, 
premium  or  gifts  in  connection  with  the 
sale  of  products  or  as  an  inducement 
thereto. 
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(/)  Selling  Without  Profit  to  Induce 
Sales  of  Other  Products — No  employer 
shall  sell  any  of  the  products  of  the  elec¬ 
trical  manufacturing  industry  without 
profit  for  the  purpose,  directly  or  indirectly, 
or  with  the  effect,  of  furthering  the  sale 
of  some  other  product  manufactured  by 
said  employer. 

(m)  Espionage  of  Competitors  —  No 
employer  shall  secure  or  attempt  to  secure 
information  from  another  employer  con¬ 
cerning  his  business  by  any  false  or  mis¬ 
leading  statement  or  representation,  or  by 
any  false  impersonation  of  one  in  authority, 
or  by  bribery,  or  by  any  other  unfair 
method.” 

Amend  Article  XIV  so  as  to  read  as  follows: 

‘‘XIV.  Such  of  the  provisions  of  this 
code  as  are  not  required  by  the  Act  to  be 
included  herein  may  with  the  approval  of 
the  President  be  modified  or  eliminated  as 
changed  circumstances  or  experience  may 
indicate.  This  code  is  intended  to  be  a 
basic  code  and  study  of  the  trade  practices 
of  the  electrical  manufacturing  industry 
will  be  continued  by  the  Code  Authority, 
which  may  submit  to  the  Administrator 
from  time  to  time  for  approval  additions 
to  this  code  applicable  to  all  employers  in 
the  electrical  manufacturing  industry.  One 
or  more  subdivisions  or  product  class¬ 


ifications  of  the  industry  may  propose  a 
supplemental  code  or  amendments  thereof 
or  additions  thereto  to  the  Code  Author¬ 
ity  w’hich  shall  submit  such  supplemental 
code,  amendments  or  additions  to  the  Ad¬ 
ministrator  with  its  approval,  disapproval 
or  other  recommendations  within  a  period 
of  thirty-five  (35)  days  or  within  such 
longer  period  as  may  be  agreed  by  the  Code 
Authority  and  the  subdivision  or  product 
classification  affected.  Supplemental  codes 
and  amendments  thereof  or  additions  there¬ 
to  shall  in  all  cases  conform  to  and  be  con¬ 
sistent  with  the  provisions  of  this  basic 
code  as  now  constituted  or  hereafter 
changed.” 

Amend  Article  XIV  by  adding  at  the  end 
thereof  the  following: 

‘‘This  code  shall  continue  in  effect  until 
June  1,  1934,  subject,  however,  to  amend¬ 
ment  at  any  time  as  hereinabove  pro¬ 
vided,  and  subject,  also,  to  the  reserved 
power  of  the  President  to  cancel  or  mod¬ 
ify  his  approval  thereof  as  hereinabove 
provided.  This  code  shall  continue  in  ef¬ 
fect  after  June  1,  1934,  in  the  absence  of 
the  exercise  of  such  reserved  power  on  the 
part  of  the  President,  or  in  the  absence  of 
the  exercise  by  the  employers  of  the  elec¬ 
trical  manufacturing  industry  of  the  i)ower, 
which  they  hereby  reserve,  to  terminate 


this  code  in  the  manner  hereinafter  pro¬ 
vided  at  any  time  after  June  1,  1934. 

“At  any  time  after  June  1,  1934,  the 
Code  Authority,  by  a  majority  vote  of  its 
members  then  in  office,  may  submit  to  the 
electrical  manufacturing  industry  a  pro¬ 
posal  to  terminate  the  operation  of  this 
code  on  a  date  (to  be  fixed  in  said  pro¬ 
posal)  not  less  than  thirty  days  after  the 
expiration  of  said  initial  period.  If  such 
proposal  is  approved  by  a  665  per  cent, 
vote  of  employers  in  the  electrical  manu¬ 
facturing  industry  weighted  on  the  basis 
of  one  vote  for  each  $50,000  of  sales  of 
products  of  the  industry  made  in  the  pre¬ 
ceding  calendar  year  as  reported  to  the 
Statistical  Department  of  the  Code  Au¬ 
thority  :  provided,  however,  that  each 
employer  W'ho  reports  his  sales  shall  have 
at  least  one  vote;  provided,  further,  that 
the  affirmative  vote  shall  represent  a  ma¬ 
jority  of  the  qualified  employers  voting, 
the  Code  Authority  shall  so  notify  the 
President,  and  ten  days  after  the  giving 
of  such  notice  this  cocle  shall  cease  to  be 
in  effect.  When  so  terminated  all  subse¬ 
quent  liabilities  and  obligations  hereunder 
shall  cease. 

“In  presenting  this  code  the  employers 
in  the  industry  do  not  thereby  consent  to 
any  change  or  modification  thereof  unless 
such  change  or  modification  is  submitted 
to  and  consented  to  by  the  Code  Authority.” 


High-Tension  Insulators 
Need  Tests  Before  Reuse 

Those  difficulties  which  sometimes  arise  when  sal¬ 
vaged  materials  are  returned  to  service  may  be  elim¬ 
inated  by  careful,  scheduled  tests  before  installation. 

T'o  avoid  premature  trouble  from  the  reuse  of  high- 
voltage  ( 10  kv.  and  upward)  insulators  the  New  Euglaud 
Power  Associatiou  has  set  up  the  following  standards 
covering  the  testing  and  handling  of  salvaged  insulators : 

Failures  of  insulators  in  service  are  classified  under 
three  general  headings:  A — Failure  from  electrical 
stresses.  R — Internal  mechanical  stresses  due  to  manner 
of  assemhly.  C — External  mechanical  loadings. 

The  following  procedure  for  the  reuse  of  insulators 
is  recommended : 

(a)  Upon  removal  from  the  line  each  insulator  should  be  care¬ 
fully  wiped  and  inspected  for  cracks  or  chips,  the  presence  of 
either  of  which  should  be  the  cause  for  immediately  disposing 
of  the  insulator.  Hidden  cracks  can  be  detected  only  by  very 
carefully  tapping  the  porcelain  shells  with  a  light  wooden  handle. 
The  glaze  should  have  a  uniform  color  and  a  bright  and  lifelike 
appearance. 

fbl  Disk  insulators  which  are  less  than  five  years  old  and  are 
of  modern  construction  may  thereupon  be  returned  to  stock  and 
reused  for  all  ordinary  purposes.  Pin-type  insulators  which  are 
less  than  five  years  old  and  are  of  modern  design  may  also  be 
returned  to  stock  after  visual  inspection  provided  a  Doble  test 
has  been  sustained  in  the  previous  six  months. 

(cl  Insulators  which  are  more  than  five  years  old  but  less 
than  ten  shall  be  tested  as  below  before  further  use. 

1.  The  test  shall  consist  of  the  application  of  a  60-cycle  volt¬ 
age  sufficient  to  cause  vigorous  flashover  between  the  tie  wire 
and  pin,  or  corresponding  parts  on  disk  insulators.  In  case  the 
available  voltage  is  not  sufficient  to  flash  over  the  entire  unit, 
this  test  may  be  made  by  flashing  over  single  shells  at  a  time, 
but  in  any  case  the  use  of  the  alternative  test  c2  is  preferable. 


The  failure  of  any  shell  from  puncture  instead  of  by  flashover 
shall  be  cause  for  rejection. 

In  connection  with  this  test  the  New  England  Power  Company 
central  division  maintenance  department  at  Worcester  has  avail¬ 
able  a  portable  testing  transformer  which  can  be  sent  to  any 
point  where  a  large  number  of  units  require  testing.  In  the 
case  of  the  usual  quantities,  however,  it  is  advisable  to  send  the 
units  to  VV’^orcester  for  test. 

2.  As  an  alternative  for  the  flashover  test,  a  Doble  test  may 
be  made  when  current  is  available  from  a  source  which  will 
maintain  full  rated  line  voltage  without  effect  by  leakage  over  or 
through  the  porcelain.  Such  test  may  be  made  on  a  frame  where 
provision  is  made  to  simulate  field  conditions  with  the  insulator 
support  solidly  grounded.  Test  readings  should  be  equivalent 
to  new  insulators  of  equal  rating. 

3.  In  case  large  numbers  of  insulators  are  to  be  removed  from 
service,  it  may  be  less  expensive  to  Doble-test  the  whole  installa¬ 
tion  in  place  immediately  before  removal  is  started  and  dispense 
with  the  test  cl  or  c2.  In  such  case  visual  inspection  for  chips 
or  cracks  must  not  be  relaxed  and  extra  care  used  in  handling 
those  units  which  are  suitable.  It  is  also  necessary  to  observe 
the  precaution  mentioned  under  (f). 

4.  Whichever  test  is  most  convenient  should  be  done  only  under 
the  personal  supervision  of  a  competent  and  experienced  test  man. 

(d)  No  restriction  should  be  placed  on  the  voltage  at  which 
second-hand  insulators  may  be  used  after  having  passed  the  above 
test,  except  those  which  apply  on  standard  insulators  for  the 
same  service;  i.e.,  the  manufacturer’s  rated  wet  and  dry  flash- 
overs  shall  not  be  less  than  those  required  under  standard  prac¬ 
tice. 

(e)  Insulators  accepted  into  stock  for  further  use,  after  either 
visual  or  electrical  test,  should  thereafter  receive  careful  han¬ 
dling.  since  such  insulators  are  damaged  to  a  greater  extent  by 
rough  handling  than  new  crated  or  boxed  insulators. 

(f)  If  at  all  feasible,  all  second-hand  insulators  should  be  given 
a  Doble  test  soon  after  reinstallation,  since  the  redistribution  of 
mechanical  stress  sometimes  causes  failure  in  aged  porcelain  and 
such  failure  may  occur  after  the  insulators  have  been  tested  for 
stock. 

(g)  Insubators  exceeding  ten  years  of  age  should  be  reused 
only  with  the  greatest  caution.  Experience  has  indicated  that  the 
expectancy  of  trouble-free  service  from  units  made  before  19^ 
is  about  twelve  to  fifteen  years.  The  reuse  of  such  insulators  is 
therefore  a  doubtful  economy  due  to  the  expense  of  changing 
units  which  go  bad  within  a  brief  period.  This  expense  in  most 
cases  will  equal  or  exceed  the  cost  of  a  new  insulator. 
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Broadcasting  Studios  Present  Interesting 


Lighting 

Problems 


Acoustical  considerations, 
necessity  for  restfully  ade¬ 
quate  illumination,  complete 
reliance  on  artificial  light, 
flexibility  and  heat  control 
are  factors. 


By  A.  L.  POWELL 

Supervising  Engineer 
Incandescent  Lamp  Department 
General  Elearic  Company 


One  of  the  N.B.C.  studios  lighted  to  16  ft.-candles 


A  still  further  exacting  requirement  was  presented. 
The  air-conditioning  ducts  are  in  the  space  above  the 
hung  ceilings  and  it  was  believed  that  radiant  and  con¬ 
ducted  heat  striking  these  ducts  would  make  control  of 
temperature  very  difficult.  Since  the  thermostatic  de¬ 
vices  for  heat  control  are  in  the  studio  itself,  it  was  de¬ 
cided  to  insulate  the  lighting  boxes  from  the  ceiling  space 
and  cause  all  the  heat  to  be  radiated  into  the  studio  itself 
and  there  to  be  dissipated.  Each  box  was  accordingly 
surrounded  by  a  4-in.  curb  containing  thermo-fill  and 
special  asbestos  and  metal  baffles  are  placed  inside  to 
prevent  heat  from  being  transmitted. 

Service  flexibility  necessary 

Throughout  the  building  ceiling  heights  were  quite 
varied  and  structural  elements,  such  as  beams,  air  ducts, 
and  the  like,  prevented  any  standardized  arrangement 
of  outlets.  Each  of  the  studios  was  considered  as  a 
separate  problem  and  careful  calculations  made  as  to 
spacing,  wattage,  distribution,  etc.  .As  a  result,  there 
are  four  different  combinations  of  the  standard  unit 
applied,  namely,  single,  double,  triple  and  quadruple. 

The  particular  studio  shown  is  a  two-story  room  start¬ 
ing  from  the  third  floor.  The  floor  sy)ace  is  40  x  26  ft. 
and  the  ceiling  height  18  ft.  The  ceiling  is  finished  in 
light  cream,  the  floor  covered  with  tan  linoleum,  the  side 
walls  light  tan  with  green  and  gold  fabric  panels.  This 
studio  is  lighted  to  a  level  of  16  ft.-candles  from  28  re¬ 
cessed  prismatic  plate  units  of  the  single  type  with  200- 
watt  lamps. 

Inasmuch  as  television  is  anticipated  for  the  future, 
it  was  felt  that  a.c.  lighting  might  produce  a  stroboscopic 
effect,  so  direct  current  is  used  in  the  studios.  Space 
does  not  permit  an  analysis  of  the  entire  project,  but 
some  idea  of  the  size  may  be  had  from  the  statement 
that  a  total  of  700  20-watt  units  are  required  for  the 
studios  alone. 


E.ARLA'  broadcasting  studios  were  by  no  means  de¬ 
signed  for  this  exclusive  function ;  the  first  broad¬ 
casting  was  done  from  any  vacant  office  or  unused 
laboratory  that  happened  to  be  available.  The  new  studios 
of  the  National  Broadcasting  Company  in  Radio  City, 
however,  in  contrast  have  been  carefully  planned  well 
in  advance.  Every  precaution  has  been  taken  to  make 
provision  for  the  future  and  insure  the  best  that  present- 
day  practice  can  provide.  Acoustical  treatment,  air  con¬ 
ditioning,  decorative  schemes,  and  similar  items  were 
each  studied  in  detail.  Dependence  is  placed  entirely 
on  artificial  illumination  and  rigid  sj:»ecifications  were 
set  forth. 

The  designing  engineers  were  well  informed  on  the 
relation  of  lighting  to  seeing  and  realized  that  high, 
level  illumination  well  distributed  would  reduce  the  num¬ 
ber  of  mistakes  which  might  occur,  speed  up  the  ability 
to  see  and  prevent  eye  strain,  fatigue  and  nervousness. 

standard  of  approximately  20  foot-candles  was  estab¬ 
lished  and  it  was  required  that  the  distribution  be  such 
as  to  give  adequate  light  from  several  directions  in  all 
parts  of  the  room.  Such  an  arrangement  permits  maxi¬ 
mum  flexibility  in  the  placement  of  orchestral,  choral 
and  dramatic  groups.  It  was  further  desired  to  select  a 
type  of  unit  which  accurately  controls  the  distribution 
to  prevent  direct  and  reflected  glare. 

The  acoustical  engineers  would  not  permit  the  ordinary 
type  of  lighting  fixture,  believing  that  this  foreign  ele- 
'nent  might  set  up  objectionable  vibrations.  It  was  neces¬ 
sary  to  choose  a  form  of  luminaire  which  would  emit  its 
light  through  some  medium  flush  with  the  ceiling  surface. 

A  “flolophane”  prismatic  controlens,  12  in.  square 
•^’o.  755  VF)  was  selected.  This  was  mounted  in  a 
tast-ahiminum  frame  hinged  to  a  No.  14  gage  galvanized 
steel  li(»x.  In  the  box  is  mounted  a  2(X)-watt  “Mazda” 
lamp,  on  an  adjustable  socket,  in  a  prismatic  bowl 
reflector. 
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The  South  Welcomes  the  T.V.A, 


Millions  of  dollars  into  the  pockets  of  wage 
earners  awaken  the  South  to  new  energy. 

Impressions  of  the  Tennessee  Valley  Author¬ 
ity,  its  work,  its  reception  and  its  per¬ 
sonnel. 


MID-SOUTH  is  enjoying  more  prosi)erity  than 
it  has  had  for  many  years  and  is  confident  that 
recovery  is  on  the  way.  This  is  the  impression 
gained  from  an  extended  editorial  visit  through  the  Caro- 
linas,  Georgia,  Alabama,  Mississippi  and  Tennessee.  The 
business  executive,  the  merchant,  the  utility  official,  the 
l)olitician  and  the  man  on  the  street  all  agree  that  busi¬ 
ness  in  the  South  is  looking  up  and  that  the  people  have 
an  energy  and  a  spirit  that  are  very  promising. 

What  causes  the  favorable  conditions?  One  promi¬ 
nent  official  says:  “The  primary  reason  is  the  govern¬ 
mental  expenditures  down  here.  There  is  more  money 
in  circulation  than  has  existed  since  the  Civil  War.  The 
NRA,  the  C.W.A.,  the  P.W.A.,  the  plow-up  campaign, 
the  10-cent  cotton  loans  and  cotton  options,  the  A. A. A. 
programs  and  the  T.V.A.  expenditures  have  brought 
around  $300,000,000  of  new  money  into  circulation.  In 
addition,  tobacco  and  cotton  prices  have  increased,  tex¬ 
tile  plants  are  operating  and  the  chemical,  metal,  dairy, 
food  and  other  industries  are  fairly  busy.  Undoubtedly 
the  increase  in  wage  scales  accompanying  these  activities 
has  put  more  money  into  the  pockets  of  the  mass  of  the 
people  than  they  ever  had  before  and  they  are  spending 
it.”  Added  proof  is  found  in  the  fact  that  most  of  the 
states  now  are  able  to  pay  their  current  expenses  and  to 
collect  taxes.  .And  a  study  of  the  energy  outputs  of  the 
utilities  shows  that  this  year  has  started  with  kilowatt- 
hour  sales  in  excess  of  all  past  records. 

Utilities  meet  the  test 

WH.AT  about  the  utilities?  In  most  cases  they  are 
doing  and  feeling  much  better.  They  have  settled 
immediate  troubles  and  have  handled  the  emergencies 
created  by  the  T.V.A.  intelligently.  In  general  they 
have  satisfied  the  public  demand  and  reduced  rates 
greatly,  particularly  domestic  rates,  and  this  has  created 
an  immediate  necessity  to  sell  more  business  and  this  is 
their  present  goal.  Undoubtedly  the  first  effect  of  the 
T.V..\.  ])roject  was  to  increase  the  pressure  for  these 
rate  reductions,  but  in  many  respects  it  is  now  a 
stimulating  influence,  if  it  is  felt  at  all.  The  private 
utilities  are  co-o])erating  with  the  T.V.A.  and  not  fight¬ 
ing  it.  and  T.V..\..  in  turn,  is  co-operating  with  them, 
as  is  evident  from  the  recent  mutually  beneficial  contract 
between  the  Commonwealth  &  Southern  and  the  T.V.A. 
In  addition  they  are  working  together  on  the  E.F.H..A. 


When  T.V.A.  began  line  construction 

Late  in  December  the  authority  started  erection  of  the 
first  rural  line.  Standing  by  the  first  pole  are  Llewellyn 
Evans,  chief  engineer,  and  David  Lilienthal,  a  member  of 
the  authority. 

development.  The  utilities  are  concentrating  ujton  load 
building  and  are  not  worrying  about  the  T.V..\.  half  a.*; 
much  as  are  utilities  in  other  sections. 

But  the  focal  point  of  this  visit  was  the  T.V..\.  project 
itself.  For,  as  one  of  the  T.V..A.  officials  said:  “It  is 
remarkable  how  the  public  imagination  has  seized  upon 
this  project.  Newspaper  men,  feature  writers  and  other 
visitors  come  down  here  in  droves  to  get  information  to 
supply  the  public  demand.”  What  has  been  done  and 
what  will  be  done  is  the  customary  burning  question. 

Personal  inspections  and  interviews  with  people  in  all 
parts  of  the  valley  from  Muscle  Shoals  to  Norris  Dam 
give  a  vivid  impression  of  the  T.V.A.  activities  and  of 
the  favorable  local  sentiment  with  which  they  are  re¬ 
ceived.  There  are  all  sorts  of  reactions.  The  cotton 
farmers  and  the  mountaineers  do  not  understand  just 
what  the  project  means,  but  they  welcome  it  and  e.xpect 
some  direct  benefits.  It  is  the  chief  topic  of  conversation 
in  the  villages  this  winter  as  they  congregate  for  a  visit, 
accompanied  by  the  inevitable  hound  dog  and  shotgun. 
The  politicians  in  local  towns  and  cities  are  very  friendly 
and  are  eager  to  get  some  money  spent  in  their  communi¬ 
ties.  to  get  some  branch  of  T.V.A.  activity  located  iu 
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their  towns  and  to  get  jobs  for  friends  or  for  themselves. 
The  retail  merchants  are  happy  because  they  expect  to 
•jet  more  sales.  The  electrical  manufacturers’  salesmen, 
the  wholesalers  and  the  electrical  dealers  are  happy  be¬ 
cause  they  see  a  chance  to  sell  more  products.  All  is 
favorable  expectancy,  but.  unfortunately  from  the  point 
of  view  of  T.V.A.  executives,  this  expectancy  brings  a 
pressure  for  immediate  results  on  a  project  that  rec^uires 
planning  and  time  for  successful  accomplishment.  Some 
disappointments  are  inevitable. 

T.V.A.  engineering  progresses 

HAT  is  T.V.A.  trying  to  do?  For  one  thing  it  is 
ordered  to  build  power  dams  and  transmission 
lines  and  it  is  doing  this.  Cofferdams  for  the  $35,000,000 
Norris  Dam  and  the  $15,000,000  Wheeler  Dam  are 
finished  already  and  work  continues.  A  44-kv.  line  has 
been  built  from  Muscle  Shoals  to  Wheeler  Dam.  Other 
short  transmission  and  distribution  lines  have  been  built 
in  this  vicinity.  The  design  of  a  154-kv.,  200-mile  line 
from  Muscle  Shoals  to  Norris  Dam  is  about  complete,  a 
stranded  aluminum  conductor  w’ith  a  single  strand  steel 
core  has  been  delivered,  the  insulators  are  ordered  and 
much  of  the  right-of-way  has  been  cleared.  The  design 
favored  at  present  is  an  H-frame  wood-pole  structure, 
without  ground  wires,  for  use  in  the  lowlands,  but  steel 
towers  probably  will  be  used  in  the  mountains.  There 
are,  as  yet,  no  standard  designs  for  the  proposed  13-kv. 
rural  lines,  the  44-kv.  secondary  lines  and  the  154-kv. 
trunk  lines  that  will  form  the  backbone  for  power  supply, 
but  the  work  is  under  way  and  engineers  at  Muscle 
Shoals,  at  Knoxville  and  in  the  field  are  working  hard 


and  enthusiastically  to  get  ready  plans  and  specifications. 
The  hope  is  to  complete  the  154-kv.,  200-mile  line  from 
Muscle  Shoals  to  Norris  Dam  by  June. 

Also,  T.V.A.  is  studying  all  available  dam  sites  and  is 
preparing  budgets  for  building  future  dams.  There  are 
200  dams  on  1,900  miles  of  waterway  ultimately  in  this 
billion-dollar  project.  But  the  order  of  building  dams 
and  the  budgets  for  each  year  are  not  yet  determined. 

The  T.V.A.  has  not  formulated  its  complete  power 
plan  and  organization.  In  principle  it  wishes  to  generate 
and  distribute  upon  a  wholesale  basis.  However,  it  has 
purchased  distribution  systems  in  the  towns  in  northern 
Mississippi  and  is  operating  them  as  well  as  rural  lines 
there  and  in  other  localities.  In  the  northern  Alabama 
purchased  territory  it  wholesales  only.  For  rural  use  it 
is  proposed  that  farmers,  with  an  initiation  fee  of  $25 
each,  organize  into  rural  electrical  associations  incor¬ 
porated  under  state  laws  to  buy  T.V.A.  power  at  whole¬ 
sale  and  then  retail  it  to  their  members.  This  idea  is  not 
in  operation  as  yet  and  if  any  better  plan  can  be  devised 
it  will  be  used.  The  minimum  rates  suggested  for  rural 
users  are:  Two  to  five  customers  per  mile,  $1.20  per 
month;  five  to  ten  customers  per  mile,  75  cents  per 
month;  ten  customers  or  more  per  mile,  60  cents  per 
month.  For  the  first  50  kw.-hr.  per  month,  including 
the  minimum,  3  cents  per  kw.-hr.;  for  the  next  150  kw.- 
hr.,  2  cents  per  kilowatt-hour ;  for  the  next  200,  1  cent, 
and  for  all  over  400,  4  mills.  It  is  estimated  that  wiring 
costs  for  minimum  service  for  each  house  will  not  ex¬ 
ceed  $25  and  the  lines  built  with  government  funds  are 
costing  on  an  average  $800  per  mile.  For  cities  there 
will  be  little  difficulty  in  doing  business  on  a  wholesale 


Intensive  demonstrations  of  the  T.V.A.  planned  economy  are  concentrated  at  Muscle  Shoals, 

at  Norris  Dam  and  in  central  Tennessee 
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A  Striking  Cross-Section  of  the  Present  Living  Standards  and  Economic  Position  in  the  Tennessee  Valley 

Seven  States  Combined :  Alabama,  Georgia,  Kentucky,  Mississippi,  North  Carolina,  Tennessee,  Virginia 
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basis  and  the  typical  contracts  are  those  given  to  Tupelo 
and  Knoxville,  which  have  identical  prices  and  provisions. 

Until  Norris  Dam  is  finished  the  jxjwer  part  of  the 
])rogram  will  be  restricted,  as  will  other  parts,  to  sample 
areas.  One  of  those  will  l)e  in  the  vicinity  of  Muscle 
Shoals,  another  in  Knoxville  and  the  vicinity  of  Norris 
Dam  and  another  in  central  Tennessee.  These  sample 
areas  will  give  practical  experience  in  the  integration  of 
the  power  program  with  the  other  aspects  of  the  project. 
At  ])resent,  therefore,  aside  from  the  Muscle  Shoals- 
Norris  Dam  line,  there  will  he  no  great  geographical  ex- 
])ansion  of  whole  ])Ower  facilities. 

Co-ordinated  plan  developed 

Tt  should  he  remembered  that  power  is  only  a  jxirt  of 
the  great  social  experiment.  Tt  must  be  integrated  with 
the  other  purposes.  This  ])roject  is  planned  by  the 
T.V.A.  as  a  national  plan  of  social  and  industrial  life. 
It  is  not  for  the  benefit  of  the  Tennessee  Valley  only.  In 
the  minds  of  the  T.^^A.  executives  it  is  good  or  bad  in 
the  degree  that  what  is  worked  out  there  can  be  applied 
on  a  nationwide  scale.  Some  of  the  things  to  be  done 
are : 

1.  Improve  agriculture. 

2.  Develop  new  industries. 

3.  Provide  navigation  facilities. 

4.  Make  and  use  fertilizer. 

5.  Control  floods. 

6.  Use  the  natural  resources. 

7.  Provide  for  reforestation. 

8.  Make  electric  power  and  electric  services  available  to  all  at 
low  cost. 

9.  Prevent  soil  erosion. 

10.  Make  a  self-sustaining  community  wdtli  decentralized  indus¬ 
try  and  diversified  labor  that  will  bring  about  high  standards  of 
living. 

Thus  the  problems  of  the  T.W.A.  are  the  problems  of 
.\merica.  The  entire  plan  must  start  from  scratch.  The 
vast  majority  of  the  j^eople  have  an  income  of  less  than 


$100  a  year,  the  soil  is  thin  and  worn  because  of  past 
agricultural  methods  and  erosion  following  deforestation, 
industries  are  few  and  small,  habits  of  living  and  acting 
are  traditional  and  have  been  adapted  to  comparatively 
low  economic  standards.  The  conditions  range  from  the 
almost  primitive  life  of  the  mountaineer  down  through 
the  lowlands  to  the  life  of  the  tenant  cotton  farmer.  The 
favorable  conditions  are  that  there  is  an  American-horn 
population  of  good  stock  and  there  are  diversified  re¬ 
sources  as  yet  undeveloped. 

But  this  planned  economy,  this  rehabilitation  of  an 
area,  this  multi-sided  project  cannot  get  results  in  a  day. 
and  the  T.V-.A.  executives  realize  this  far  better  than  the 
public.  They  are  getting  data,  studying  possibilities  and 
changing  their  organization  from  day  to  day  to  meet  the 
facts.  In  order  not  to  waste  effort  they  plan  to  use 
sample  areas  for  intensive  efifort  and  study.  Seventeen 
counties  in  the  area  near  Muscle  Shoals,  three  counties 
in  middle  Tennessee  and  Knoxville  with  the  counties 
above  Norris  Dam  give  three  representative  satnples  ot 
people,  of  occupations  and  of  terrain  to  work  out  and 
demonstrate  the  plans. 

The  great  impression  gained  from  a  visit  to  the  T.V..'\. 
is  that  it  is  essentially  an  ex|)erimental  social  i)roject  to 
displace  a  haphazard,  unplanned  and  unintegrated 
economy  with  one  based  upon  plan,  completeness  and 
human  welfare.  Power  is  an  essential  in  this  pr<»grani. 
I)ut  at  present  the  real  problems  of  the  T.V..A.  He 
other  aspects  of  the  project  and  one  wonders  at.  yet 
applauds,  the  eager  enthusiasm  with  which  those  m 
charge  of  the  activities  face  apparently  unsurmoimtalile 
social  and  economic  difficulties.  This  project  is  truly  m 
the  spirit  of  a  desire  for  a  better  civilization,  but  at  thi> 
time  actual  accomplishments  of  major  magnitude  have 
not  been  made  and  could  not  be  expected.  The  project 
is  in  a  fact-finding  and  preliminary  organization  stage, 
aside  from  the  actual  work  on  dams  and  lines. 


■ 
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Service  Reliability  Measured 
by  Probabilities  of  Outage 


By  S.  A.  SMITH,  JR. 

Assistant  tn^ineer  I'ransmission 

Public  Service  Klectric  &  Gas  Company,  Newark,  N.  J. 


IMPORTANT  now,  but  especially  so  in  the  near 
future,  is  the  question  of  spare  capacity.  So  long 
as  power  systems  are  operating  at  loads  below  the 
levels  of  former  years,  and  are  as  a  consequence  some¬ 
what  overbuilt,  service  reliability  in  so  far  as  it  depends 
on  reserve  capacity  is  no  pressing  problem.  But  there 
may  exist  situations  in  which  it  is  possible  and  desirable 
to  close  down  inefficient  plants.  In  such  cases  it  is 
decidedly  of  value  to  estimate  by  some  rational  means 
the  point  at  which  retirement  of  spare  or  standby  equip¬ 
ment  will  begin  unduly  to  jeopardize  continuity  of 
service. 

Looking  to  the  future,  when  further  load  growth  sets 
in,  an  understanding  of  the  application  of  probability 
theory  to  the  problem  of  spare  capacity  should  do  much 
to  assure  continuing  high  standards  of  service  and  at 
the  same  time  prevent  unnecessary  extension  of  plant 
facilities. 

A  hypothetical  generating  system  consisting  of  twelve 
units  of  various  sizes,  having  35  per  cent  reserve  capacity 
for  an  annual  peak  load  of  200,000  kw.,  and  operating 
on  a  typical  annual  duration  curve,  has  been  studied  in 
the  light  of  this  method  and  its  reliability  has  been  meas¬ 
ured  in  terms  of  the  expected  yearly  kilowatt-hours  load 
loss.  If  the  kilowatt-hour  is  the  proper  unit  in  which 
to  measure  load  interruption,  and  if  a  money  value  can 
be  assigned  to  it,  then  it  becomes  a  simple  matter  to 
say  whether  the  quality  of  service  rendered  is  or  is  not 
justified  from  an  economic  point  of  view.  While  it  is 
the  writer’s  belief  that  at  least  a  rough  value  for  the 
interrupted  kilowatt-hour  and  the  quality  of  service  can 
be  assigned,  it  is  not  within  the  scope  of  this  article  to 
attempt  to  do  so.  However,  for  a  generating  system  of 
the  size  studied  it  is  probably  safe  to  state  that  a  com¬ 
puted  expected  loss  of  295  kw.-hr.  annually  is  better 
than  need  be.  The  conclusion  should  be  either  that 
the  system  could  carry  more  load  with  the  existing  capac- 
'b'.  or  that  one  or  perhaps  two  of  the  smallest  units 
iiuuld  be  temporarily  put  on  a  cold  reserve  basis. 

analysis  such  as  is  presented  may  be  made  for  any 
^  actual  system  provided  basic  data  on  failures,  re¬ 
pair  time  and  load  duration  can  be  obtained.  The  ex¬ 
pected  kilowatt-hours  load  loss  may  be  worked  out  for 
proposed  increases  or  reductions  in  the  number  of  gener¬ 
ating  units,  or  the  calculations  may  be  predicated  on  esti- 
j^ates  of  load  increase  or  decrease.  Such  analysis  should 
he  particularly  useful  in  evaluating  the  gain  in  reliability 
^0  be  obtained  from  the  interconnection  of  systems,  or 


Does  it  cost  more  than  it  is  worth  to  make  a 
270,000-kw.  generating  station  so  good  that  due 
to  outages  only  295  kw.-hr.  of  revenue  output 
will  be  lost  per  year?  That  is  certainly  a  high 
order  of  reliability,  found  by  the  method  of 
probability  analysis  developed  in  this  article. 

Perhaps  the  probability  of  outage  has  not  guided 
the  provision  of  reserve  against  such  outages  as 
much  as  it  should  have  done.  Systems  with  few 
cables  or  generators  or  transformer  units  have 
carried  too  small  reserve  and  the  large  many- 
unit  systems  too  many  such  spares. 

In  a  previous  article  (February  10,  1934,  page  222) 
Mr.  Smith  set  up  the  elementary  ideal  prob¬ 
lem.  This  one  moves  on  to  a  practical  case. 


if  no  increase  in  reliability  is  justified  calculation  can  be 
made  to  determine  the  amount  of  equipment  which  can 
be  eliminated  after  interconnection  is  effected. 

Method  based  on  statistical  equilibrium 

In  a  previous  article*  the  subject  of  probability  theory 
and  its  application  to  power  system  design  was  discussed 
in  general  terms  and  a  simple  method  of  solving  an 
elementary  ty{)e  of  problem  was  presented. 

The  present  article  explains  another  practical  and 
more  flexible  method  which  has  had  important  applica¬ 
tions  in  telephone  exchange  problems,  but  has  not 
hitherto,  so  far  as  the  writer  is  aware,  been  adapted  for 
use  in  the  power  field.  Extensive  use  of  this  procedure 
can  be  made  in  the  solution  of  problems  of  spare  power 
equipment  of  all  kinds,  but  for  purposes  of  illustration 
the  present  discussion  will  be  confined  to  the  generating 
units  of  a  hypothetical  supply  system  in  which  it  is 
desired  to  compute  the  probabilities  of  simultaneous 
machine  outages,  and  from  these  to  obtain  a  measure  of 
service  reliability. 

The  method  is  based  on  the  simple  but  important 
concept  of  “statistical  equilibrium,”  which  may  be  stated 
as  follows: 

If  repeated  observations  could  made  on  a  very  large  number 
of  generating  systems,  each  system  consisting  of  the  same  num¬ 
ber  of  units  and  each  unit  having  the  same  characteristics  de¬ 
termining  its  likelihood  of  failure,  it  would  be  found  that  the 


*'‘Spare  Capacity  Fixed  by  Probability  of  Outages,”  Electri¬ 
cal  World,  February  10,  1934,  page  222. 
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proportion  of  systems  in  which  any  given  number  of  units,  x, 
were  at  any  instant  simultaneously  unavailable,  would  have  a 
value  independent  of  the  particular  time  of  observation.  From 
this  it  follows  that  the  number  of  systems  which  during  a  short 
interval  of  time  changed  from  having  x  units  out  of  service  to 
having  jr-fl  units  out  of  service  must  have  been  counterbalanced 
by  approximately  the  same  number  of  systems  having  made  just 
the  reverse  change  in  state;  that  is,  from  having  had  units 

out  of  service  to  having  x  units  out. 

In  more  direct  terms,  assnmiti^  we  could  look  at 
10,000  systems,  each  of  which  had,  say,  twelve  gener¬ 
ators,  we  should  always  observe  that  some  systems  were 
operating  with  all  their  units  available,  that  some  sys¬ 
tems  had  one  unit  unavailable,  that  others  had  two 
unavailable,  that  a  few  had  three  out,  a  very  few  four, 
and  so  on,  and  we  should  further  observe  that  the  pro¬ 
portion  of  systems  having,  say,  two  units  out  was  always 
approximately  the  same.  From  this  we  should  be 
obliged  to  conclude  that  as  certain  systems  changed  from 
having  had  two  units  out  of  service  to  having  three  out, 
in  a  like  number  of  other  systems  which  had  three  units 
out  a  unit  was  repaired  and  returned  to  service,  thereby 
reducing  the  number  of  units  out  in  those  systems  from 
three  to  two. 

Founded  on  two  probabilities 

Considering  now  a  single  system,  if  a  is  the  average  number 
of  times  a  single  generating  unit  fails  during  an  extended  period 
of  operation  T,  the  probability  that  during  any  short  interval  of 

time  dt  the  unit  will  fail  is  dt.  If  n  units  are  running  the 

probability  that  one  of  them  will  fail  during  the  interval  dt  is 

practically  n  times  as  great,  or  ^  dt. 

If  a  damaged  unit  requires  an  average  length  of  time,  r,  for 
repairs  or  replacement,  the  “rate”  at  which  the  unit  will  be  re¬ 
turned  to  service  is-^  and  the  probability  of  its  being  returned  to 

service  in  the  interval  dt  is  -p  dt.  H  x  units  are  under  repair  the 
probability  that  one  of  them  will  be  returned  to  service  in  the 

X 

interval  dt  is  practically  x  times  as  great,  or  —  dt.  If,  now,  dt 


is  made  so  small  that  only  one  change  of  state  can  occur,  the 
following  equation  may  be  written: 

-dtf(x — 1)  =  -dtf(x) . (1) 

r  r 

in  which  f{x-\)  represents  the  probability  that  exactly  .r— 1 
units  are  out  of  service,  and  /(-v)  the  probability  that  .v  units 
are  out. 

The  left-hand  side  of  equation  (1)  represents  the  product  of 
two  probabilities:  First,  the  existence  probability  of  a  certain 
state  or  condition — that  is,  the  probability  that  x — 1  units  will  be 
out  of  service  denoted  by  the  symbol  j{x — 1),  and,  secondly,  the 
probability  of  a  change  in  that  state  during  dt,  that  is,  the  proba¬ 
bility  denoted  by  ^  dt  that  one  unit  will  fail,  increasing  the  num¬ 
ber  of  units  out  from  x — 1  to  x.  Similarly,  the  right-hand  side  of 
the  equation  expresses  the  product  of  the  probability  j{x)  that 

X 

X  units  will  be  out  of  service,  times  the  probability dt  that  one 

of  these  x  units  will  be  repaired  and  returned  to  service  during 
dt,  thus  reducing  the  number  of  units  out  from  x  to  x — 1.  By  the 
concept  of  statistical  equilibrium  these  two  compound  probabili¬ 
ties  are  equal. 

For  convenience,  letting  m  =  ~  =  rate  of  failure  per  unit  of 
service  time,  equation  ( 1 )  may  be  written : 

nm/(x— 1)  =  — /U) . (2) 

r 

Method  applied  to  practical  case 

A  hypothetical  example  may  now  be  considered : 

.A.  system  having  an  annual  peak  load  of  200,000  k\v. 
has  installed  generating  capacity  of  270,000  kw.,  con¬ 
sisting  of  twelve  units  operating  in  parallel  and  con¬ 
nected  by  adequate  buses  and  tie  lines.  The  capacities 
of  the  individual  units  are  assumed  to  be : 


Kw.  Each 

Nos.  1,  2,  3 .  30,000 

Nos.  4,  5,  6 .  25,000 

Nos.  7,  8,  9 . 20,000 

Nos.  10,  11,  12 .  15,000 


The  larger  machines  will  be  considered  the  most  effi- 


Table  I — Two  Minutes  Annual  Inability  of  12-Unit  System  to  Maintain  Service 

Fifty-nine  of  the  120  combinations  of  three  units  unavailable  at  one  time  will  entail  the  loss  of  more  than  70,000  kw.  in  capacity  to 
meet  a  200,000-kw.  peak  with  270,000  kw.  in  the  station.  Similarly  the  outage-hours  entailed  by  other  combinations  of  unavailable 


units  are 

tabulated 

below 

to  a  total 

of  0.034 

hour. 

(1) 

System 

Load 

(2) 

Hours 

Duration 

Per 

(3) 

Ma¬ 

chines 

Sched¬ 

(4) 

Capacity 

Schedule 

(5) 

(6) 

(7) 

Kw.  -^  1,000 

Year 

uled 

Kw.  4^  1,000 

/(3) 

XI 

xi/(3) 

19$  200 

5 

10 

240 

0.003334 

59 

120 

0.001639 

190  195 

7 

9 

225 

0.002505 

28 

84 

0.000835 

18$  190 

10 

9 

225 

0.002505 

10 

84 

0.000298 

180-18$ 

13 

9 

225 

0.002505 

1 

84 

0.000030 

I7$-I80 

18 

9 

225 

0.002505 

0 

84 

0.000000 

170-175 

31 

8 

205 

0.001812 

0 

56 

0.000000 

165-170 

36 

8 

205 

0.001812 

0 

56 

0.000000 

160-165 

50 

8 

205 

0.001812 

0 

56 

0.000000 

155-160 

65 

8 

20$ 

0.001812 

0 

56 

0.000000 

150-155 

80 

7 

185 

0.001252 

0 

35 

0.000000 

145-150 

95 

7 

185 

0.001252 

0 

35 

0.000000 

/(x)  —  probability  that  x  units  will  be  simultaneously  unavailable. 

XX  —  probability  that  if  z  units  are  unavailable  load  outage  will  result, 
rm  -•  0.03. 


(8) 

(9) 

(10) 

(II) 

(12) 

(13) 

(14) 

Summation 

x»/(i) 

X  —  3  to 

(15) 

Hours 

Load  Outage 
Expected 

/(4) 

X4 

x./(4) 

/(5) 

x» 

x./(5) 

X  —  5 

(2)1(14) 

0.000225 

210 

210 

0.000225 

0.00001 1 

252 

252 

0.00001 1 

0.001875 

0.009375 

0.000169 

126 

126 

0.000169 

0.000008 

126 

126 

0.000008 

0.001012 

0.007084 

0.000169 

126 

126 

0.000169 

0.000008 

126 

126 

0.000008 

0.000475 

0.004750 

0.000169 

123 

126 

0.000165 

0.000008 

126 

126 

0.000008 

0.000203 

0.002539 

0.000169 

III 

126 

0.000149 

0.000008 

126 

126 

0.000008 

0.000157 

0.002826 

0.000109 

56 

70 

0.000087 

0.000005 

56 

56 

0.000005 

0.000092 

0.002852 

0.000109 

35 

70 

0.000055 

0.000005 

56 

56 

0.000005 

0.000060 

0  002150 

0.000109 

14 

70 

0.000022 

0.000005 

56 

56 

0.000005 

0.000027 

0.001350 

0.000109 

3 

70 

0.000005 

0.000005 

56 

56 

0.000005 

0.000010 

0.000550 

0.000066 

0 

35 

0.000000 

0.000002 

21 

21 

0.000002 

0.000002 

0.000150 

0.000066 

0 

0.000000 

0.000002 

21 

0.000002 

0.000002 

0.000190 

Total .  0  034036 

.\pproximately  2  minutes  per  year 
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dent ;  the  smaller  ones  the  least  efficient.  The  arbitrary 
requirement  will  be  set  up  whereby  the  capacity  of  ma¬ 
chines  actually  running  equals,  at  all  times  possible,  the 
load  plus  at  least  30,000  kw.  Thus  at  the  yearly  peak 
the  scheduled  capacity  running  will  be  not  less  than 
230,000  kw.  This  can  be  approached  by  holding  two  of 
the  least  efficient  machines,  Nos.  11  and  12,  in  reserve 
and  running  the  remaining  ten  to  obtain  a  capacity  of 
240,000  kw. 

The  first  part  of  the  problem  comprises  the  deter¬ 
mination  of  the  probability  of  outage  at  the  time  of  the 
peak,  and  then,  knowing  the  number  of  hours  of  opera¬ 
tion  at  peak  load,  computing  the  expected  load  outage. 

With  an  installation  of  twelve  machines  there  may 
exist  any  one  of  thirteen  conditions,  viz.,  no  units  un¬ 
available,  one  unit  unavailable,  two  units  unavailable, 
and  so  on  to  twelve  units  unavailable.  The  summation 
of  the  probabilities  of  these  thirteen  conditions  must 
equal  unity,  or  certainty,  since  no  other  condition  re¬ 
specting  the  availability  of  units  can  conceivably  exist. 
Expressed  mathematically,  this  statement  becomes: 

/(O) -H/(l)  4-/(2) -H . 4-/(12)  =  1 . (3) 

Since  at  peak  load  with  all  machines  available  only  the  ten 
schedules  are  actually  running,  it  can  be  assumed  that  failures 
which  may  occur  will  be  confined  to  these  ten.  The  general 
equation  (2)  may  be  written: 

1  lOrm 

10m/(0)  =-/(l),or/(l)  = - -/(O) . (4) 

r  1 


Ten  units  will  also  be  running  whenever  one  or  two  units  are 
unavailable.  Therefore : 


2  lOrm 

10m/(l)  =  — /(2),or/(2)  = - - /(I)  = 

r  2 

(10)*(rw)2 

-/(O) . 


and 


1-2 


(5) 


3  lOrm 

10  m  fi  2)  =  —  /(3),  or  ^(3)  = - /(2)  = 

r  3 

(10)*(rw)’ 


(10)Hrm)» 


T2-3 


-m 


But  whenever  three  units  are  unavailable  only  nine  units  can 
run,  and  so : 


4  9rm  (10)»(9)(rm)^ 

9m/(3)  =  _/(4),or/(4)  - - /(3) - /(O) 

r  4  T2-3-4 

And  whenever  four  units  are  unavailable  only  eight  units 
can  run : 


5  Srm  (10)*(9)(8)(rm)5 

8  m/(4)  =  -/(5),  or/(5) - /(4)  =  - - - - /(O), 

r  5  T2'3'4'5 

and  so  on  to : 

;  12  (10)4  9!(rm)i2 

m/(ll)  =  — /(12),or/(12)  =  - - — /(O) 

r  12! 

Substituting  the  expressions  for  /(I),  /(2),  /(3),  etc.,  in  terms 
;  of/(0)  in  equation  (3)  and  solving  for  /(O)  : 

1'  f(O): - 1 _ _ 

(10)2(rm)2  (lO)’(rw)’  (10)»(9)(rm)« 

l  +  lOrw-H - 4- - ,4- - 4- 

2!  3!  4! 

etc. 

i  ordinary  values  of  rm  the  final  terms  in  the  denominator 

b  wome  so  small  relative  to  unity  that  they  may  be  omitted 
b  introducing  appreciable  error. 

i  Substituting  the  expression  for  /(O)  in  equation  (4),  the 
=  '•’cpression  for  /(I)  becomes: 


1 


lOrwi 


100  (rm)* 

1  4-  lOrm  4 - 

2! 

Similarly  from  equation  (5)  : 

lOO(rm)* 

2! 

fi2)  = - 

lOO(fm)* 

1  4-  lOrm  H - 

2! 

It  will  be  observed  that  the  expression  rm  is  in  reality 
the  ratio  of  a  unit’s  repair  hours  to  its  service  hours, 
since  m  =  the  number  of  failures  per  unit  of  service 
time,  and  r  =  the  average  length  of  repair  time  per 
failure.  A  reasonable  value  for  this  ratio  in  the  case  of 
generating  units  is  3  per  cent. 

Evaluating  f{x)  for  various  values  of  x  and  for  rm 
=  0.03 : 

f(0)  =  0.740  840  f(i)  =  0.000  225 

■/(I)  =  0.222  252  /•(5)  =  0.000  011 

/(2)  =  0.033  338  - 

/(3)  =  0.003  334  1.000  000 

The  summation  /(6)  f(7)  +  .  .  .  •  +  /(12) 

is  negligible  in  this  case,  not  appearing  before  the 
seventh  place  of  decimals. 


Interruption  occurs  with  loss  of  three  units 

No  interruption  to  service  occurs  when  no  units,  or 
one  unit,  or  two  units,  are  out  of  service.  When,  how¬ 
ever,  at  the  time  of  the  peak  load  three  units  are  unavail¬ 
able  an  interruption  will  occur  provided  the  capacity  of 
the  three  units  exceeds  the  installed  spare,  or  270,000 
kw.  —  200,000  kw.  =  70,000  kw.  Certain  combinations 
of  three  units  will  amount  to  more  than,  and  certain 
combinations  less  than,  70,000  kw.  If  it  be  assumed  that 
the  three  units  out  of  service  are  among  machines  Nos. 
1  to  10,  inclusive,  the  probability  of  these  three  amount¬ 
ing  to  more  than  70,000  kw.  is  easily  calculable.! 
Taking  ten  units  three  at  a  time  the  number  of  com¬ 
binations  which  may  be  formed  is  j  =  120.  An 

inspection  of  these  combinations  reveals  that  59  of  the 
120  amount  to  more  than  70,0(X)  kw.  Since  one  com¬ 
bination  can  be  assumed  as  likely  to  occur  as  another, 
the  probability  that  load  will  be  dropped  when  three 

machines  are  out  is 

Whenever  four  machines  are  unavailable  at  the  peak 
an  interruption  is  almost  certain  to  occur,  since  any  com¬ 
bination  of  four  units  among  the  first  ten  aggregates 
more  than  70,000  kw.  The  same  is  of  course  true 
whenever  five  or  more  units  are  unavailable. 

The  total  probability  of  load  outage  at  the  time  of 
the  peak  is  then : 

59 

0/(0)  -h  0/(1)  4-  0/(2)  -H  — /(3)  4-/(4)  4-/(5)  +  . . . .  +/(12) 
120 


Evaluated,  this  becomes : 


(0  003334)  4-0.000225  4-0.000011  4-  ....  =  0.001875 


■\It  is  possible,  of  course,  that  one  of  the  original  idle  units 
which  replaced  the  first  failed  unit  may  itself  fail  and  become  the 
second  failed  unit.  The  chances  are  against  this  and  the  assump¬ 
tion  is  justified,  particularly  as  it  errs  on  the  side  of  con^ 
servatism. 
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If  the  duration  of  the  |)eak  is  five  hours  per  year,  tlie 
expectation  of  load  loss  at  the  time  of  the  peak  becomes 
(0.001875)  (5)  =  0.009375  hours  per  year  (approxi¬ 
mately  ^  minute  per  year). 

Table  I  gives  the  summary  of  the  calculation  just 
made,  together  with  probabilities  and  expectations  sim¬ 
ilarly  calculated  for  various  periods  during  which  the 
load  is  below  the  peak  value.  It  will  be  noted  that  the 
load  outage  expectations  fall  ofif  rapidly  as  loads  decrease 
in  an)Ount  from  the  peak  value.  In  fact,  for  the  load 
durations  assumed  it  is  not  necessary  to  consider  loads 
below  about  75  per  cent  of  the  peak,  because,  even 
though  these  lower  loads  obtain  during  the  greatest  iiart 
of  the  year,  the  probabilities  of  load  outage  shrink  to 
insignificant  proportions  as,  with  lower  loads,  the  avail¬ 
able  spare  capacity  increases.  It  should  be  remarked, 
however,  that  there  may  be  critical  situations  at  ofif-peak 
|)eriods  due  to  reductions  in  capacity  brought  about  by 
annual  inspection  and  maintenance  of  generators  and 
turbines  and  by  scheduled  condenser  cleaning.'  For  the 
duration  of  periods  when,  for  example,  two  machines 
are  undergoing  regular  prearranged  maintenance,  the 
system  described  would  be  considered  as  having  only  ten 
(instead  of  twelve)  machines  installed,  and  if  it  ap- 
|)eared  necessary  probabilities  and  expectations  would  be 
calculated  on  this  basis.  Consideration  of  these  situa¬ 
tions  will  be  omitted  in  this  solution. 

The  total  exi^ectation  of  load  outage  is,  then,  for  this 
system,  the  total  of  column  (15)  of  Table  I,  or  about 
two  minutes  per  year.  The  significance  of  this  value 
should  be  understood.  It  does  not,  of  course,  mean  that 
every  year  load  will  be  dropped  for  just  two  minutes. 


Table  II — Probable  Amount  of  Load  Dropped  With 
Load  Range  195,000-200,000  Kw.  and  Three  Units 
Unavailable 


(1) 

(2) 

<31 

(4> 

(5> 

Number  of 

.\KKregate 

Capacity 

A verage 

Capacity 

C  ombina- 

Capacity 

■Available, 

T.oad, 

Heficiency, 

tions 

Unavailable,  Kw. 

Kw. 

Kw. 

Kw. 

1 

90.000 

180.000 

197,500 

17,500 

9 

85,000 

185,000 

197,500 

12.500 

18 

80,000 

190.000 

197,500 

7,500 

31 

75.000 

195,000 

197,500 

2.500 

27 

70  000 

200.000 

197,500 

0 

21 

65,000 

205,000 

197,500 

0 

10 

60.000 

210,000 

197,500 

0 

3 

55.000 

215.000 

197,500 

0 

120 

Weigbled  average 

-  2,850 

Table  III — Time  Outages  for  All  Loads  Converted  to 
Kilowatt-Hours  of  Lost  Output 


(1) 

(2) 

(3) 

(4) 

(5) 

Load  Range 
Kw,  ^  1,000 

- Expectation  of  Load  Lose 

When  Three  When  Four 

Unite  .\re  Unite  Are 

I'navHilable  I'navailable 

Kw.-Hr  per  Year — 
When  Five 

Unite  .4re 
Unavailable 

Total 

195-200 

48 

26 

3 

77 

190-195 

26 

27 

3 

56 

185-190 

9 

30 

3 

42 

180-185 

1 

28 

4 

33 

175-180 

0 

24 

5 

29 

170-175 

0 

19 

5 

24 

165-170 

0 

10 

5 

15 

160-165 

0 

4 

5 

9 

155-160 

0 

1 

5 

6 

150-155 

0 

0 

2 

2 

145-150 

0 

0 

2 

2 

Total* 

84 

169 

42 

295 

It  means  that  if  the  system  were  ojxirated  under  the 
same  essential  conditions  for  a  great  number  of  years, 
or  if  a  great  number  of  similar  systems  were  operated 
concurrently,  the  most  likely  average  duration  of  load 
interruption  per  year  per  system  would  be  two  minutes. 
A  single  such  system  might  operate  for  many  years  in 
succession  without  any  loss  of  load,  but  in  the  very  long 
run  its  average  interruption  should  approach  the  figure 
given. 

So  far  service  reliability  has  lieen  evaluated  only  in 
terms  of  the  duration  of  interruptions  and  not  in  terms 
of  kilowatts  of  load  affected.  It  is  suggested  that  the 
best  measure  of  service  reliability  is  the  kilowatt-hours 
of  energy  interrupted,  since  such  a  quantity  combines 
the  effect  of  duration  and  magnitude. 

It  is  not  difficult  to  make  this  kind  of  evaluation  for 
the  system  under  examination.  Consider,  for  example, 
the  situation  when  the  load  is  between  195,(XX)  and 
2(X),(XX)  kw.  Ten  machines  are  scheduled.  If  three  of 
these  ten  l)ecome  unavailable  load  interruption  will  occur 
provided  the  combined  capacity  of  the  three  exceeds 
70,000  kw.,  the  total  spare  and  reserve  capacity.  .As  has 
been  shown,  there  are  120  possible  and  equally  probable 
combinations  that  can  be  formed  with  ten  units  taking 
three  at  a  time.  The  second  column  in  Table  II  shows 
the  capacities  to  which  three  machines  may  total,  the 
first  column  the  number  of  possible  combinations  which 
will  give  these  various  capacities,  and  the  third  column 
the  cajiacities  remaining  to  carry  load.  Assuming  the 
load  averages  197,500  kw.,  the  deficiencies  in  capacity 
are  shown  in  the  fifth  column.  These  figures  represent 
loads  which  may  be  dropped,  and  the  average  of  this 
column  weighted  by  the  number  of  combinations  shown 
in  the  first  column  gives  2,850  kw.,  the  probable  load 
interruption  if  and  when  three  machines  are  available 
Since  the  load  is  in  the  195,000-2(X),0(X)-kw.  range  tor 
five  hours  per  year  the  indicated  energy  loss  is 
(2,850)  (5)  =  14,250  kw\-hr.  But  the  prohability  that 
three  units  will  he  simultaneously  unavailable  when  ten 
are  scheduled  has  been  found  to  be  0.003334  (see  Table 
I).  Thus  the  ex{X‘cted  energy  outage  for  the  particular 
situatiim  considered  is  reduced  to  ( 14,250)  (().(X)3334) 
=  48  kw.-hr.  per  year. 

Similar  calculations  for  other  load  ranges  and  for 
cases  of  four  and  five  units  unavailable  are  summarized 
in  Table  III.  The  total  expected  annual  energy  loss 
due  to  inde|>endent  and  random  outage  of  generating 
units  is  thus  found  to  be  295  kw.-hr.  This  figure  is  the 
measure  of  the  system’s  reliability. 


Industrial  Revival  Reflected 


Detailed  allocation  of  energy  sales  of  large  electric 
systems  in  the  United  States  and  Canada  will  be  tabu¬ 
lated  in  the  Annual  Supplement  to  Electrical  World 
now  in  preparation. 

About  two-thirds  of  the  returns  have  been  nxceived 
and  numbers  are  coming  in  daily.  Most  of  them  show 
a  somewhat  larger  output  than  in  1932,  the  gains  lieing 
mainly  in  wholesale  energy  sales.  These  in  some  cases 
run  as  high  as  20  per  cent.  In  domestic  use  losses  and 
gains  are  mixed ;  in  retail  commercial  sales  moderate 
losses  predominate.  A  10  per  cent  increase  in  one  com¬ 
pany’s  domestic  sales  is  exceptional,  but  readily  ac' 
counted  for;  it  w'as  in  the  District  of  Columbia. 
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Select  Capacitors  to  Meet 

Power-Factor  Clauses 


By  A.  A.  BOLSTERLI 

Engineer  Produas  Proteaion  Corporation,  New  Haven,  Conn. 


The  most  economical  amount  of  power-factor 
correction  is  usually  determined  by  trial  and  error 
by  assuming  different  sizes  of  capacitors,  working 
out  the  economic  balance  for  each,  and  selecting  the  size 
that  affords  the  maximum  savings  at  the  least  cost.  Apart 
from  the  cost  of  the  capacitors,  which  is  largely  a  func¬ 
tion  of  the  power  factor  before  and  after  correction,  the 
power  rate  schedule  is  the  prime  consideration  in  all  in¬ 
stances  in  which  power  is  purchased  by  a  customer  under 
a  power-factor  biased  rate. 
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Optimum  power  factor  alignment  chart 

The  chart  represents  the  condition  for  maximum  economy 
ff>r  an  assumed  annual  operating  cost  of  15  per  cent 
of  the  first  cost  (p  =  16),  which  Is  ample  for  capacitors. 
The  optimum  power  factor  can  be  read  directly  for  base 
power  factors  of  100,  90,  85  and  80  per  cent. 

For  a  base  power  factor  of  100  per  cent  (straight  kva. 
demand)  the  optimum  power  factor  is  read  on  the  center 
scale  a-b,  whereas  for  the  other  base  power  factors  the 
intersection  point  with  the  axis  a~b  is  projected  at  a 
right  angle  onto  the  respective  base  power  factor  axis 
and  the  reading  taken  at  the  projection.  For  example, 
when  the  cost  of  capacitors  is  $23  per  kva.  and  the 
marginal  demand  rate  $1  per  kw.,  the  dotted  line  shows 
that  the  optimum  power  factor  is  95.7  when  base  p.f. 
is  100  per  cent  (straight  kva.  demand  charge)  or  94.6 
for  base  p.f.  of  90  per  cent,  94.3  for  base  p.f.  85  per 
cent  and  93.4  for  base  p.f.  80  per  cent. 


Capacitor  rating  should  be  chosen,  is  Mr.  Bol- 
sterli’s  stand,  to  balance  the  annual  capacitor 
charges  against  the  marginal  kva.  demand  rate 
saving  for  the  block  in  which  the  maximum 
demand  falls.  This  will  be  more  advantageous 
than  merely  getting  maximum  correction  per 
capacitor  dollar. 

As  a  result  of  his  plan  higher  power  factors  are 
obtainable  at  lower  cost. 


For  one  of  the  most  widely  used  rate  forms,  namely, 
the  block  Hopkinson  demand  rate  with  power-factor  ad¬ 
justment  in  the  demand  part,  it  is  possible  to  obtain  the 
most  economical,  or  optimum,  power  factor  by  simple 
analysis,  thereby  eliminating  the  work  entailed  by  the 
trial  and  error  method.  An  alignment  chart  is  presented 
which  permits  reading  results  in  an  instant. 

The  method  developed  refers  specifically  to  that  fre- 
(juently  used  modification  of  the  block  Hopkinson  demand 
rate  in  which  adjustment  for  power  factor  is  made  by 
taking  as  the  billing  demand  the  product  of  the  measured 
kilowatt  demand  into  the  ratio  of  the  base  power  factor 
and  the  measured  power  factor.  With  “base  power 
factor”  is  thereby  meant  the  power  factor  stipulated  for 
adjustment  in  the  rate  schedule.  It  is  usually  80,  85,  90 
or  100  per  cent,  the  case  of  100  per  cent  amounting  to  a 
straight  kva.  demand  charge.  A  rate  of  this  character 
obviously  results  in  an  increase  or  decrease  in  the  demand 
charge,  depending  upon  whether  the  measured  power  fac¬ 
tor  is  below  or  above  the  base  power  factor.  There 
exists  no  uniform  practice  as  to  what  is  to  be  taken  as  the 
“measured”  power  factor.  A  monthly  average  power 
factor  determined  from  the  readings  of  a  reactive  meter 
and  the  watt-hour  meter  is  frequently  used,  because  it 
entails  the  least  extra  expense  in  metering  equipment. 
I'he  opinion  is  held  widely,  however,  that  the  power 
factor  at  the  time  of  maximum  demand  represents  a 
truer  basis  for  adjustment  and  it  is  in  fact  increasingly 
used. 

The  relatively  high  cost  of  the  corresponding  meters 
has  been  a  deterrent  in  the  past,  but  progress  is 
being  made  in  reducing  the  expense.  The  following  de¬ 
ductions  hold  strictly  only  when  “measured”  power  factor 
means  power  factor  at  maximum  demand.  The  influence 
on  results  of  using  the  monthly  average  power  factor  is, 
however,  discussed. 

Capacitor  cost  balanced  against  marginal  rate 

Let  D  be  the  kilowatt  demand,  d  the  marginal  monthly 
demand  charge  in  dollars  per  kilowatt,  i.e.,  the  charge 
per  kilowatt  for  the  last  block  in  a  block  demand  rate, 
cos  (pi,  and  cos  (p^  the  uncorrected  and  corrected  “meas- 
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ured”  power  factor,  /  the  base  power  factor.  The  monthly 
savings  in  the  demand  charge  are  then  equal  to 
D  df  (1/cos  91  —  1/cos  92) 

If  C  (dollars  per  kva.)  is  the  installed  cost  per  kva. 
of  capacitor  and  if  we  assume  that  the  annual  operating 
cost  (interest,  taxes,  depreciation,  losses,  maintenance) 
is  p  per  cent  of  the  first  cost,  the  monthly  operating 
cost  is  equal  to 

C  D  p  (tg  tfi  —  tg  9a)/l,200 

The  monthly  net  savings  are  the  difference  between  the 
gross  savings  and  the  operating  cost,  and  maximizing  this 
difference  for  the  corrected  power  factor,  it  is  found 
that  the  net  saving  becomes  a  maximum  when  the  con¬ 
dition  sin  q)  =  Cp/l,200d  is  satisfied  sin  q)  being  the  re¬ 
active  factor  corresponding  to  the  optimum  power  factor. 
The  optimum  power  factor  under  the  rate  form  con¬ 
sidered  is  thus  solely  a  function  of  the  marginal  demand 
charge  (d),  the  installed  cost  (C)  per  kva.  of  the  capaci¬ 
tor,  and  the  percentage  (p)  representing  annual  operating 
cost. 

It  may  happen  that  the  billing  demand  after  correction 
recedes  into  a  preceding  demand  block  for  which  the  rate 
is  accordingly  higher.  In  this  case  the  reading  is  taken 
for  the  higher  marginal  demand  rate  as  well  and  the 


optimum  power  factor  then  lies  between  the  two  readings. 
It  is  not  difficult  to  interpolate  properly  by  considering 
the  relative  overlapping  by  the  reduction  in  demand  on 
the  adjoining  demand  blocks. 

It  is  well  known  that  for  a  definite  correction  of  power 
factor  the  rating  of  the  requisite  capacitor  is  smaller  when 
calculation  is  based  on  a  “monthly  average”  power  factor 
than  when  based  on  power  factor  at  maximum  demand, 
this  being  due  to  the  fact  that  the  capacitor  load  is  con¬ 
stant  and  correction  therefore  relatively  the  larger,  the 
smaller  the  kilowatt  load.  Consequently  the  operating 
cost  is  less,  entailing  a  shift  of  the  optimum  power  factor 
toward  higher  values.  It  follows  that  when  using  the 
chart,  by  taking  as  the  “measured”  power  factor  monthly 
averages,  the  true  optimum  power  factor  is  higher  than 
the  one  read  from  the  chart.  A  valuable  point  of  refer¬ 
ence  is,  how’ever,  obtained  thereby  in  a  case  that  in¬ 
herently  necessitates  a  step-by-step  approach  for  still 
closer  approximation. 

The  chart  shows  clearly  that  with  present  costs  of 
capacitors  and  prevailing  demand  rates  correction  to  a 
much  higher  power  factor  than  commonly  assumed  is 
economical  under  the  modified  block  Hopkinson  rate 
form. 


Tube  Expansion 
Opens  Annealing  Circuit 

So  simple  that  one  wonders  it  was  not  done 
before.  When  a  tube  has  been  annealed  elec¬ 
trically  to  the  proper  point  expansion  under  the 
heating  is  sufficient  to  trip  a  relay. 

By  GEORGE  E.  WHITTAKER 

Resident  Electrical  Engineer 
(,hase  Copper  &  Brass  Company,  Cleveland 

Relationship  which  exists  between  temperature 
changes  and  changes  in  length  of  tubes  of  copper,  of 
brass  and  of  alloys  of  these  metals  has  made  possible  a 
simple  machine  for  annealing  them.  The  ends  of  the 
tube  to  be  annealed  are  clamped  between  supports,  one 
of  which  is  fixed  in  position,  the  other  free  to  move 


annealing  current  values  from  41  to  163  amp.,  obtain¬ 
able  in  nine  steps.  On  the  25/4(X)-volt  low-voltage 
side,  with  the  four  coils  of  the  transformer  connected 
in  parallel,  taps  provide  voltages  of  from  25  to  100 
volts  at  7,500  amp.  With  the  coils  connected  in  series- 
parallel  the  taps  give  from  50  to  200  volts  at  3,750 
amp. ;  with  the  coils  connected  in  series  the  taps  give 
from  100  to  400  volts  at  1,875  amp.  Solenoid-operated 
locks  interlock  these  ratio  adjusters  with  the  manual 
starting  control  so  that  they  cannot  be  changed  unless 
the  air-break  contactor  is  open. 

With  the  tube  placed  between  the  supporting  clamps, 
the  electrical  circuit  is  closed  through  a  switch,  which 
first  energizes  solenoids  on  the  clamps  of  the  supports 
and  closes  them  firmly  on  the  tube,  then  closes  a  4,600- 
volt  air-break  contactor  that  energizes  the  transformer. 
As  the  tube  starts  to  heat  it  lengthens  and  pushes  back 
the  movable  support.  This  in  turn  revolves  an  arm  on 
the  dial  switch,  which,  as  it  reaches  a  predetermined 
setting,  breaks  the  main  power  circuit  through  a  relay. 
The  tube,  annealed,  rolls  out  of  the  clamps. 


horizontally  and  register  the  amount  of  that 
movement  on  a  dial  switch.  The  tube  supports 
constitute  the  low- voltage  terminals  of  a  750- 
kva.,  4,600-25/400- volt,  single-phase,  oil-insu¬ 
lated,  self-cooled  transformer,  while  the  tube 
itself  short  circuits  the  winding  of  the  trans¬ 
former. 

The  4,600-volt,  high-voltage  side  of  the  trans¬ 
former  is  equipped  with  two  ratio  adjusters, 
which  are  manually  operated  to  provide 


Simplicity  itself,  this  machine 
speeds  annealing  of  brass  and 
copper  tubes  by  relating  elon¬ 
gation  and  temperature  rise 
in  the  metal 
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letters  to  the  editor 


Ten  Cents  per  Outlet  per  Week 
for  Tennessee's  Unwired  Homes 

Jo  the  Editor  of  the  Electrical  World  : 

In  the  Tennessee  Valley,  as  elsewhere,  there  reside 
people  of  all  degrees  of  wealth  and  of  habits  and  of  cus¬ 
toms  of  living.  There  are — referring  to  the  N.E.L.A. 
statistical  department’s  Table  VIII  of  April  1,  1930 — 
in  the  states  of  Kentucky,  Tennessee,  Alabama,  Missis¬ 
sippi  and  West  Virginia  819,346  urban  families,  74  per 
cent  of  whom  live  in  houses  served  by  electricity  and 
211.432  of  whom  do  not.  Of  farm  homes  there  are  2.13 
per  cent  with  and  1,151,834  without  and  of  non-farm 
rural  homes  28.5  per  cent  are  wired  and  435,640  are  not. 

In  the  state  of  Connecticut  there  also  live  people  of 
various  degrees  of  habits,  and  so  on.  They  are  not  un¬ 
like  those  of  the  Tennessee  Valley  in  their  desire  for  the 
benefits  of  good  lights  and  of  good  radio  sets  and  of 
electrical  household  conveniences,  but  they  differ  from 
them  in  the  average  amount  of  wherewithal  to  pay  for 
these  benefits  and  for  the  necessary  appliances.  Con¬ 
necticut  records  a  few  more  urban  homes  wired  than 
there  are  urban  families,  farm  homes  to  the  extent  of 
34.6  per  cent  have  service,  and  the  non-farm  rural  homes 
are  96  per  cent  wired.  Furthermore,  at  least  a  fair  por- 
j  tion  of  this  high  saturation  was  obtained  in  the  early  days 
I  by  limited  flat-rate  lighting. 

i  Unwired  urban  homes  in  the  Tennessee  Valley  num- 
i  ber  200,000.  Rural  homes  unwired  number  about  400,- 
I  000.  If  34.6  per  cent  of  the  Connecticut  farms  take  cur- 
j  rent  it  would  not  appear  unreasonable  that  15  per  cent 
I  of  the  Tennessee  \’allev  farms  ought  to  be  pros])ects, 
:  and  15  i)er  cent  of  1,151,834  is  170,000,  making  the 

1  grand  total  of  prospective  unwired  homes  in  the  vallev 

;7o,ooo. 

Ten  cents  per  outlet  collected  in  cash  as  a  flat  rate 
each  week  by  a  collector-inspector-repairman-lamp  sales¬ 
man  would  mean  from  these  homes  a  gross,  for  four 
outlets  per  home,  of  $16,000,000  a  year,  exclusive  of 
bmp  sales.  It  would  seem  to  be  a  market  worth  trying 
for,  and  a  market  on  which  profit  could  be  made — bear¬ 
ing  in  mind  the  type  of  joeople  to  be  served,  excluding 
from  mind  those  services  for  which  these  people  will 
not  or  are  in  no  position  to  pay,  and  attending  to  all 
■  ^onomies  which  are  possible  in  furnishing  service  satis¬ 
factory  to  them  in  their  conditions  of  life. 

There  would  be  a  profit  at  10  cents  per  outlet 

Extreme  usage  would  be  the  job  of  an  inspector  to 
i  stop,  or  the  job  of  a  fuse  or  of  a  current-limiting  or  a 
i  current-flashing  device  or  of  a  circuit  breaker  per  house 
I  fo  limit. 

A  house  electrically  lighted,  in  part  at  least,  and  a 
f  tadio  outlet  for  40  cents  a  week  is  cheap,  the  wiring  for 
I  3  flat  rate  house  is  cheap,  and  a  district  meter  instead  of 
I  3n  individual  meter  is  cheap.  Possibly  even  more  busi- 
i  ness  and  a  greater  profit  could  be  had  at  8  cents  per 

i  nutlet. 

;  Vacuum  cleaners  and  toasters  and  cook  stoves  and 
'  "ater  heaters  and  flatirons  and  all  the  other  accessories 


may  be  desired  to  a  degree,  efforts  in  selling  them  are 
not  to  be  deprecated  at  all,  but  they  cannot  be  sold  in  an 
unwired  home  and  they  won’t  be  bought  by  a  family 
which  has  just  taken  the  first  step  and  commenced  using 
electricity  for  lights  and  for  radio.  Such  families  are 
poor,  their  incomes  are  low,  their  habits  tend  strongly  to 
stay  fixed.  They  already  fiave  fuel  ranges  and  brooms, 
but  their  lighting  is  poor  and  their  radios  are  usually  of 
poor  quality. 

The  problem  is  one  of  expansion — expansion  into 
areas  of  a  lower  grade  than  those  usually  considered 
profitable  in  the  supply  of  electricity.  It  is  competitive 
marketing,  just  as  any  business  expansion,  up  or  down, 
is  competitive — not  necessarily  a  matter  of  competition 
with  similar  business,  but  of  competition  with  all  other 
businesses  for  a  portion  of  the  well-known  consumer’s 
dollar. 

The  objection  is  to  be  met  that  existing  metered  cus¬ 
tomers  would  demand  flat-rate  service.  They  will  not. 
in  any  appreciable  number.  They  are  accustomed  to  the 
use  of  accessories  and  to  reasonably  adequate  illumina¬ 
tion.  Also,  low-wage  families  are  congregated  in  more 
or  less  definite  areas,  which  are  quite  likely  to  remain 
low-wage,  consequently  flat-rate  limited  lighting  had 
best  not  be  treated  to  a  promotional  rate;  it  is  not  likely 
to  change  to  metered  service  for  some  years.  Further¬ 
more,  wiring  within  homes  and  distribution  to  the  areas 
in  question  should  not  carry  undue  expense  for  provi¬ 
sion  for  future  high-grade  service.  For  a  particular 
home  of  low  degree  the  service  will  most  likely  remain  of 
low  degree.  Metered  lighting  is  accompanied  by  other 
changes,  by  a  new  house,  in  districts  not  compact.  In 
congested  districts  the  transition  to  better  lighting  may 
mean,  and  I  think  is  likely  to  mean,  the  erection  of 
multiple  dwellings  at  points  quite  unpredictable. 

Distribution  standards  also  scaled  down 

There  is  in  this  suggestion  no  hint  that  the  job  of  tbe 
engineer  is  ever  to  be  completed.  Areas  grow  unevenly 
in  prosperity,  and  over  a  period  of  years  original  plans 
must  be  abandoned,  existing  plant  changed,  some  of  it 
scrapped  perhaps,  most  of  it  improved,  let  us  trust. 
There  is  no  surcease  from  detailed  labor  yet  to  be  found, 
which  may,  after  all,  be  just  as  w^ell. 

But  in  the  Tennessee  alley,  with  its  small  percentage 
of  electrical  usage,  and  with  a  supply  of  low-cost  energy 
which  the  T.V.A.  would  prefer  to  see  expended  among 
the  low-wage  inhabitants,  there,  I  would  submit,  studies 
should  be  made  of  practices  which  depart  downward 
from  those  usual  in  furnishing  current  at  the  present 
time  to  other  and  richer  areas. 

Whether  a  service  is  low  in  grade  or  high  in  grade 
depends  upon  the  point  of  view.  To  a  utility  company 
flat-rate  limited  lighting  with  all  possible  frills  elimi¬ 
nated,  is  low-grade  service.  There  is  no  denying  it.  But 
it  is  the  customer’s  point  of  view  which  is  the  one  to 
take.  He  progresses  from  kerosene  or  from  fish-tail  gas 
to  electricity.  His  lighting  grades  upward  rapidly.  He 
advances  in  civilization,  and  if  he  spends  a  greater  pro¬ 
portion  of  his  dollar  for  light  than  he  did  formerly,  and 
is  obliged  therefore  to  economize  on  something  else,  we 
may  be  very  sure  that  he  is  in  some  degree,  and  on  the 
average,  better  off — a  better  individual — a  more  valuable 
man  to  the  communitv. 

W.  A.  RHODES. 

New  York  City. 
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NEWS 
OF  THE 

Insull  Ordered  from  Greece; 
Action  Rests  with  Doctors 

Seeking  to  stave  off  his  departure  from 
Greece  after  being  ordered  out  of  the 
country  on  a  48-hour  time  limit  on  Mon¬ 
day  of  tliis  week  hy  Minister  of  the 
Interior  John  Metaxas,  Samuel  Insull 
secured  a  24-hour  extension  of  stay  to 
undergo  another  physical  examination. 
The  deposed  utilities  magnate  has  de¬ 
nied  himself  to  all  callers  and  was  re¬ 
ported  to  be  confined  to  his  bed.  Cable 
dispatches  state  that  Minister  Metaxa.s 
re(|uested  the  United  States  legation  in 
Atliens  to  designate  a  physician  to  be 
present  at  the  latest  examination,  which 
was  to  be  conducted  by  Doctors  Bensis 
and  Liveratos,  the  Greek  physicians 
who  have  twice  before  found  Mr.  Insull 
fit  to  travel.  The  legation  declined  to 
accede  on  the  grounds  that  the  request 
had  not  been  made  through  the  regular 
foreign  office  channels  and  that  the 
American  representatives  regard  the 
problem  as  one  solely  for  the  Greek 
government. 

Bureau  of  Standards  Code 
Cannot  Be  Legal  Evidence 

In  a  recent  Circuit  Court  of  Appeals 
decision  in  an  action  against  an  electric 
power  company  (Mississippi  Power  & 
Light  Company  vs.  Whitescarver  et  al. : 
C.  C.  A.  5,  No.  6790,  Feb.  2,  1934; 
Sil)ley,  C.  J.)  for  death  alleged  to  have 
been  caused  by  the  negligence  of  the 
company  in  maintaining  its  13-kv. 
power  wires  at  an  insufficient  height, 
the  court  excluded  as  evidence  the 
.National  E'lectrical  Safety  Code  issued 
in  1926  by  the  Bureau  of  Standards, 
show'ing  minimum  clearances  of  wires 
above  ground  or  rails  for  electrical  con¬ 
struction. 

The  court  held  that  the  C(Kle  repre¬ 
sents  merely  the  opinion  of  the  com¬ 
pilers:  that  it  recognizes  many  conflict¬ 
ing  views  on  practice,  and  many  changes 
touching  line  construction  with  prospec¬ 
tive  further  grow'th  and  development. 
Books  in  such  a  field  are  like  medical 
works  rather  than  almanacs,  mathe¬ 
matical  tables,  approved  histories,  census 
compilations  and  weather  rejwrts  which 
are  admissible  in  evidence,  the  opinion 
declared.  They  contain  merely  the  ex- 


WEEK 

l>ert  opinions  of  the  authors,  developed 
not  under  oath  or  subject  to  cross- 
examination,  without  opportunity  to 
qualify  or  explain  them,  and  without 
certainty  that  the  author  at  the  time  of 
the  trial  adheres  to  the  opinions  ex¬ 
pressed  when  the  book  was  written. 


T.  N.  McCarter  Sees 
New  Public  Attitude 


“If  the  present  policy  of  the  federal  gov¬ 
ernment  in  offering  to  supply  money 
upon  the  easiest  terms  to  municipal  com¬ 
petitive  undertakings  in  localities  now 
served  adequately  and  under  strict  reg¬ 
ulation  is  continued  the  utilities  will  be 
compelled  to  furnish  the  means,  in  part 
at  least,  for  their  own  destruction,”  de¬ 
clared  Thomas  N.  McCarter,  president 
Public  Service  Corporation  of  New 
Jersey,  in  his  annual  report  to  stock¬ 
holders.  issued  this  week.  “The  attitude 
of  the  federal  government  is  difficult  to 
understand,”  he  continued,  “and  I  do 
not  believe  that  any  such  policy  will  in 
the  long  run  commend  itself  to  the 
.Nmerican  people.” 

Prosperity  penalized 

Commenting  upon  the  governmental 
problems  of  operating  utilities  during 
tlie  past  year,  Mr.  McCarter  said : 

“The  year  that  has  passed  has  been 
full  of  difficulties  for  those  who  are  en¬ 
gaged  in  the  actual  operation  of  large 
public  utilities.  The  depression  and  the 
improper  management  of  certain  hold¬ 
ing  companies  have  combined  to  create 
an  unfair  impression  in  the  public  mind 
as  to  all  utilities.  The  resultant  agita¬ 
tion  has  taken  various  different  forms, 
hut  has  mainly  been  directed  at  the  light 


and  power  industry  because  in  the  past  I 
it  has  been  reasonably  prosperous.  An  I 
impression  has  been  created  that  all  such  || 
utilities  should  share  in  the  depression 
by  a  wholesale  reduction  of  rates,  no 
matter  what  the  effect  thereof  would  bt 
upon  their  economic  structure  or  upon 
their  ability  adequately  to  serve  the 
public  in  the  future. 

“Such  a  doctrine  negatives  the  law 
of  the  land  that  at  all  times  such  com¬ 
panies  under  proper  regulation  are  en¬ 
titled  to  earn  a  reasonable  return  upon 
the  fair  value  of  the  property  devoted 
to  the  public  use.  It  entirely  disregard- 
the  fact  that  this  is  all  that  may  be 
earned  by  such  companies  in  the  most 
prosperous  of  times.  It  ignores  the  fre¬ 
quent  reduction  in  rates  that  have  been 
made  in  recent  years,  many  of  them 
entirely  voluntary.  It  pays  no  atten¬ 
tion  to  the  vast  increase  in  taxes  which 
have  been  imposed  on  these  companies, 
some  of  them  of  entirely  special  char¬ 
acter.  It  is  unmindful  of  the  increased 
cost  of  operation  to  which  these  com¬ 
panies  have  been  subjected  by  the  in¬ 
crease  of  wages,  the  lessening  of  the 
hours  of  work  and  the  greater  cost  of 
commodities.  It  entirely  overlooks  the 
fact  that  the  monthly  bill  of  the  average 
domestic  consumer  is  approximately 
three  dollars,  and  were  these  radical 
notions  to  prevail  all  that  could  be  ex¬ 
pected  to  be  saved  to  the  average  con¬ 
sumer  would  be  a  small  amount  per 
month,  which,  meaning  little  to  such 
consumer  for  the  service  rendered, 
would,  taken  in  the  aggregate,  spell  ruin 
for  tlie  industry.” 

No  St.  Paul  City  Plant 

Proposal  for  the  issuance  of  $10,230,00) 
in  bonds  to  finance  the  construction  of 
a  municipal  power  plant  at  St.  Paul, 
Minn.,  was  defeated  decisively  this  week. 
The  vote  cast  in  210  of  the  city’s  237 
precincts  was  48,851  against  the  pro¬ 
posal  and  31.010  in  its  favor. 

New  Rules  to  Speed  Up 
Ohio  Rate  Cases 

Revision  of  its  rules  of  evidence  to 
speed  rate  hearings  were  adopted  last 
week  by  the  Ohio  Public  Utilities  Com¬ 
mission.  The  rules  drafted  by  Com¬ 
missioner  Frank  W.  Geiger,  which  will 
save  months  of  time  in  rate  hearings 
and  save  thousands  of  dollars,  are  a 
revision  of  his  original  plan  and  govern 
the  presentation  of  e.xpert  testimony  and 
new  time  limits  for  the  preparation  ot 
appeals.  The  commission  can  submit 
evidence  of  its  own  engineers  on  the 
same  basis  as  evidence  of  other  expert> 
and  testimony  by  experts  will  he  sub¬ 
mitted  to  the  commission  in  writing 
Cross-examination  of  witnesse*;  may  be 
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conducted  before  the  commission,  before 
attorney  examiners  or  referees,  or  in 
writing  if  the  parties  to  the  suit  permit. 
Testimony  in  writing  will  greatly 
shorten  the  time  to  get  such  information 
and  eliminate  repetition  of  detail. 

An  inventory  rule  has  been  adopted 
so  that  if  an  appeal  is  filed  from  a  mu¬ 
nicipal  ordinance  the  utility  must  give 
a  complete  inventory  to  the  city  in  90 
days ;  within  30  days  the  city  must  in¬ 
dicate  what  points  of  the  inventory  it 
will  accept  and  the  points  of  difference ; 
the  case  must  be  ready  for  trial  in  six 
months  after  appeal  is  filed,  and  the 
commission  reserves  the  right  to  end 
any  rate  case  for  lack  of  diligence  in 
preparation  by  either  party. 


Municipal  Utilities  Object 
to  Commission  Regulation 

Following  a  conference  with  the  respec¬ 
tive  city  attorneys,  Superior  Judge  E. 
E.  Pomeroy  of  Atlanta  announced  this 
week  that  La  Grange,  Newman,  West 
Point  and  Marietta  will  join  the  city  of 
.\lbany  in  injunction  proceedings  to 
prevent  the  Georgia  Public  Service 
Commission  from  regulating  electric 
power  rates  in  communities  having  mu¬ 
nicipally  owned  power  plants. 

The  court  has  temporarily  restrained 
the  commission  on  petition  of  the  city  of 
Albany  until  a  hearing  on  March  22.  It 
is  contended  in  the  .Albany  petition  that 
the  Public  Service  Commission  has  no 
reffulatory  power  over  municipally 
owned  plants  and  that  such  power  is 
vested  solely  in  the  respective  city  coun¬ 
cils.  Petitions  of  intervention  in  be¬ 
half  of  these  additional  cities  and  still 
others  similarly  situated  were  expected 
to  be  filed  this  week  (see  page  383). 


Alabama  Utility  Denies 
Commission  Jurisdiction 

Denial  of  the  right  of  the  Alabama  Pub¬ 
lic  Service  Commission  to  investigate 
the  disposition  of  $3,200,000  reported 
profits  arising  from  the  sale  of  the 
Birmingham  Electric  Company’s  gas 
utility  in  April,  1929,  was  made  last 
week  by  the  electric  company  and  the 
controlling  National  Power  &  Light 
Company,  in  a  plea  filed  in  Montgomery. 

The  commission  had  ordered  the  Na¬ 
tional  Power  &  Light  Company  to  re¬ 
store  to  the  Birmingham  company’s 
capital  account  the  profits  appropriated 
at  the  time  of  the  sale  (Electric.\l 
UoRi.i).  February  24,  page  308),  A 
suit  abi)  has  been  filed  in  the  Chancery 
Court  in  Birmingham  to  force  the  hold- 
'u?  company  to  replace  the  funds,  with 
interest,  appropriated  in  the  sale  of  the 
Sas  utility  (Ei.ectric.vl  World,  March 
page  346). 


Piedmont  Utilities  Recover 
from  Severe  Ice  Storm 


Devastation  covers  5,000  square  miles. 
Service  impaired  for  days,  but  trans¬ 
mission  lines  resist  sleet  and  gales. 
Rapid  recovery  due  to  hard  work  by 
operating  organizations. 


PUBLIC  utility  service  in  an  area 
from  40  to  50  miles  wide  and  nearly 
100  miles  long  was  completely  de¬ 
moralized  by  an  ice  storm  of  record- 
breaking  duration  and  severity  that  be¬ 
gan  the  night  of  February  23  and  lasted 
more  than  36  hours  in  the  most  highly 
industrialized  section  of  North  Carolina. 
Centering  at  the  important  tobacco  ami 
textile  city  of  Winston-Salem,  the  dam¬ 
age  extended  in  all  directions,  with 
Greensboro,  High  Point,  Salisbury  and 
a  score  of  other  smaller  places  hard  hit. 

Repair  forces  concentrated 

Wire  failures  began  by  noon  on  the 
first  day.  Before  the  following  morning 
practically  all  wire  service  in  the  area 
was  interrupted.  Winston-Salem  and 
Greensboro  were  completely  without 
electric  service  for  more  than  24  hours. 
When  the  local  headquarters  of  the  Duke 
Power  Company  in  those  cities  began 
to  call  for  help  the  first  day  line  crews 
were  rushed  there  from  all  over  the 
Duke  system.  Before  that  night  hun- 
dred.s  of  men  were  at  work  in  an  effort 
to  maintain  and  to  restore  service.  By 
noon  on  the  second  day  service  had  been 
provided  for  hospitals,  city  water  works 
and  other  vital  agencies.  But  it  was  the 


end  of  the  week  before  even  85  per 
cent  of  the  consumers  in  Winston- 
Salem  had  been  reconnected.  By  that 
time  conditions  in  the  other  cities  had 
been  patched  up  also  to  the  extent  that 
most  industries  and  domestic  users  were 
being  served. 

Heavy  construction  pays  dividends 

One  feature  of  the  disaster  of  special 
help  was  the  fact  that  the  steel  tower 
transmission  lines  of  the  Duke  Power 
Company  suffered  comparatively  little. 
That  company  has  always  built  such 
lines  of  exceptional  strength,  a  policy 
that  stood  in  good  stead  in  this  most 
unheralded  and  unprecedented  experi¬ 
ence. 

Distribution  lines  and  connections 
with  consumers’  premises  suffered  al¬ 
most  without  exception.  This  was  not 
surprising  in  view  of  the  fact  that  thou¬ 
sands  of  trees  in  the  damaged  area  were 
largely  stripped  of  their  branches  and 
smaller  limbs,  and  a  good  many  trees 
fell  entirely.  Wire  communication  lines 
also  were  largely  wrecked,  one  district 
reporting  more  than  1,200  poles  broken 
or  down,  with  many  miles  of  wire  a 
hopeless  tangle. 

Carolina  Power  &  Light  Company 
serves  three  of  the  smaller  cities  on  the 
edge  of  the  devasted  area.  Its  forces 
were  able  to  began  restoration  of  serv¬ 
ice  by  the  second  morning  after  the 
storm  began  and  had  practically  100 
per  cent  of  its  lines  working  by  noon 
that  (lav. 


Winter  lays  down  barrage  on  North  Carolina  front 
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Coming  Meetings 

ANHociutiun  of  Iron  anil  Strfl  Klri'triral 
Kn^lneers — Youngstown,  Ohio,  April 
\2.  J.  !,».  Kelly,  Empire  Building. 
I’ittsburgh. 

MiHKOuri  A«8ociutlun  of  I'ublic  Vtilities 
— Excelsior  Springs,  Mo.,  April  19-20. 
N.  R.  Beagle,  101  W,  High  St.,  Jef¬ 
ferson  City,  Mo. 

Elect  rochemleal  Society  —  Asheville, 
N.  C.,  April  26-28.  Colin  G.  Fink, 
Columbia  University,  New  York. 

National  Fire  I’rotection  .Vssociation — 
Atlantic  City,  N.  J.,  May  14-18.  A. 
R.  Small,  109  Leonard  St,  New  York. 

.\nierican  Institute  of  Electrical  Engi¬ 
neers — Northeastern  District  meeting, 
Worcester,  Mass.,  May  16-18.  Sum¬ 
mer  Convention,  Hot  Springs,  Va., 
June  25-29.  H.  H.  Henline,  33  W. 
39th  St,  New  York. 

Ellison  Electric  Institute — Atlantic  City, 
N.  J.,  June  4-7.  B.  F.  Weadock,  420 
Lexington  Ave.,  New  York. 


Refutes  Political  Attacks 

Vigorously  denying  that  Washington 
utilities  dominate  the  state  regulating 
commission  and  defending  public  wel¬ 
fare  and  chamber  of  commerce  support 
as  legitimate  operating  expenses.  Presi¬ 
dent  Frank  T.  Post  of  the  Washington 
Water  Power  Company  in  a  recent  ad¬ 
dress  assailed  Senator  Bone  and  Gov¬ 
ernor  Martin’s  contentions  that  power 
companies  in  the  state  prevent  just  regu¬ 
lation  by  obstructive  tactics.  He  de¬ 
clared  that  liberal  appropriations  have 
been  made  for  the  commission  since 
1911  and  the  board  has  been  given  more 
than  a  million  dollars  in  the  past  three 
years  to  expend  in  its  impartial  tasks. 
Public  service  companies  now  pay  0.1 
per  cent  of  their  gross  revenues  for 
this  purpose.  The  Governor,  said  Mr. 
Post,  can  appoint  and  discharge  com¬ 
missioners  if  they  are  unsatisfactory. 
Welfare  and  business  development  or¬ 
ganizations  should  be  aided  out  of 
operating  expense  money  and  not  from 
net  earnings  available  for  dividends, 
the  speaker  asserted. 


Britons  Using  More  Energy 

British  central-station  production  gained 
14.8  per  cent  in  January  over  the  same 
month  a  year  ago,  the  total  output  for 
authorized  “undertakers”  being  1,536.- 
000,000  kw.-hr.,  or  the  same  total  as  in 
December.  1933.  Allowing  for  one  more 
working  day  in  January,  1934,  the  ad¬ 
justed  increase  was  10.5  per  cent,  or 
about  the  increase  1933  showed  over 
the  figures  of  1933. 


Another  T.V.A.  Contract 

.Agreement  was  reached  this  week  be¬ 
tween  the  Tennessee  Valley  Authority 
and  the  city  of  Florence.  Ala.,  on  terms 
of  a  contract  to  supply  that  municipality 
with  electric  energy  from  the  Wilson 
Dam  hydro-electric  plant.  Florence 
was  the  third  city  to  agree  on  terms  with 


the  authority.  Tupelo,  Miss.,  was  the  Knoxville,  and  officials  said  it  would 
first  and  is  now  receiving  energy,  mean  substantial  savings  for  all  classes 
Knoxville,  Tenn.,  being  the  second.  The  of  consumers,  residential,  commercial 
contract  is  similar  to  that  drawn  for  and  industrial. 


Missouri  Valley  Men  Tackle 
Utility  Operating  Problems 


How  to  keep  the  system  running  when 
revenues  decrease  and  arbitrarily  im¬ 
posed  costs  increase  is  the  present  con¬ 
cern  of  the  electric  utility  engineer. 

CAUGHT  between  the  millstones  of 
necessity  for  continued  satisfac¬ 
tory  system  operation  and  of  re¬ 
duced  revenues  plus  increased  costs,  the 
engineer  diligently  seeks  ways  and 
means  to  economy  in  the  details  of  his 
job.  This  was  the  impression  to  be 
taken  from  the  engineering  conference 
of  the  Missouri  Valley  Electric  Asso¬ 
ciation  at  Kansas  City,  Mo.,  March  1 
and  2.  Of  the  91  talks,  papers  and  dis¬ 
cussion  topics  listed  on  the  program  to 
engage  the  attention  of  the  192  engi¬ 
neers  registered  at  the  meeting,  all  were 
of  practically  equal  importance.  The 
dimes  saved  by  attention  to  the  “opera¬ 
tion  of  evaporators,  heaters  and  deaera¬ 
tors  to  improve  station  heat  balance” 
are  no  more  valuable  coins  than  those 
conserved  by  keeping  an  eye  on  “meter 
jewels  and  bearings”  or  on  the  “uses 
and  limitations  of  mechanical  splices  and 
taps.” 

Commercial-minded  engineers 

Vet  there  was  one  extremely  sig¬ 
nificant  phenomenon  of  this  particular 
engineering  meeting  that  marked  it  as 
differing  from  most  of  its  kind.  This 
was  the  evidence  it  presented  that  the 
utility  system  engineer  is  at  last  begin¬ 
ning  to  concern  himself  with  commercial 
matters.  This  was  shown  in  three  ways: 
( 1 )  By  the  inclusion  of  a  meeting  of 
power  salesmen  in  the  engineering  pro¬ 
gram  ;  (2)  by  a  joint  session  of  power 
salesmen  with  the  power  systems  engi¬ 
neering  committee,  and  (3)  by  a  com¬ 
bined  discussion  of  range  wiring  by  the 
apparatus  and  meter  committees.  .Since 
in  the  national  electric  utility  asso¬ 
ciation  the  meter  committee  is  now 
merely  a  division  of  the  apparatus  com¬ 
mittee,  it  was  to  he  e.xpected  perhaps 
that  the  meter  men  should  exhibit,  as 
they  did  in  this  particular  session,  a 
certain  human  satisfaction  at  the  oppor¬ 
tunity  to  saddle  the  troublesome  prob¬ 
lem  of  range  wiring  methods  and  costs 
upon  the  larger  group.  Two  subjects  of 
common  interest  w'ere  discussed  in  the 
joint  sessions  of  the  pow'er  sales  and 
power  system  engineering  committees. 
These  were  Diesel  engine  compefition 
and  combined  operations  of  utility  and 


industrial  plants.  The  general  opinion 
after  these  sessions  appeared  to  be  that 
the  success  or  failure  of  the  power  sales¬ 
man  in  meeting  Diesel  competition  and 
in  working  out  the  economics  of  inter¬ 
connection  with  industrials  must  have  a 
profound  effect  on  system  development. 

Economy  vs.  reliability 

In  the  overhead  systems  meeting  a 
question  was  raised  for  discussion  which 
has  been  dodged  quite  consistently  in 
recent  years,  but  which  will  have  to  be 
faced  squarely  sooner  or  later.  Which 
is  the  more  important  in  the  operation 
of  transmission  and  distribution  sys¬ 
tems,  extreme  economy  of  maintenance 
or  service  reliability  ?  The  answer  neces¬ 
sarily  involves  a  definition  of  reliable 
service,  which  is  one  thing  to  the  farmer, 
another  to  the  residence  customer,  a 
third  to  the  city  store  and  possibly  sev¬ 
eral  different  things  to  the  industrial 
customer.  Reducing  maintenance  cost  by 
cutting  down  maintenance  can  be  car¬ 
ried  quickly  to  its  limit,  but  conditions 
are  not  so  happy  when  the  sins  of  past 
omissions  demand  their  toll.  The  com¬ 
mittee  found  no  answer  to  the  question 
other  than  that  of  doing  ^le  be>t  job 
possible  with  available  facilities  and 
money. 

Turning  from  Diesel  competition  to 
a  more  cheerful  subject,  the  power  sales 
committee  gave  its  attention  to  the  ])res- 
ent  upturn  of  business  and  considered 
the  many  factories  and  other  business 
establishments  that  have  been  watching 
conditions  and  waiting  for  signs  to  point 
the  opportune  time  to  go  ahead  and  that 
are  now  about  ready  for  long-postponed 
replacements,  improvements  and  expan¬ 
sions  in  which  electricity  must  play  a 
large  part.  In  power  plant  operation, 
the  prime  movers  committee  was  occu¬ 
pied  with  improvements  in  heat  balance 
by  use  of  heaters,  evaporators  and  de¬ 
aerators,  with  the  problems  of  natural 
gas  firing  and  with  the  relocation  of 
steam  lanes  in  a  surface  condenser  to 
achieve  improved  operation.  Compensat¬ 
ing  metering,  current  diversion  and  new 
sequence  metering  engaged  the  attention 
of  the  meter  committee  when  blood 
{iressures  had  subsided  to  normal  after 
the  range  wiring  discussion  and  the 
apparatus  committee  had  gone  peace¬ 
ably  back  to  its  consideration  of  equip¬ 
ment  fires,  relays,  regulators  and  other 
topics. 
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ILamoka  Hydro-Gas  Plant 

Partially  Dismantled 

Removal  of  the  gas  engines  from  the 
j  Lamoka  Power  Corporation’s  principal 

I!  storage  plant  on  Lake  Keuka,  Penn  Yan, 
1  X.  V.,  by  their  owners,  the  Worthing- 
I  ton  Pump  Company  and  the  Inget%oll 
i  Rand  Company,  marks  a  climax  of  a 
j  hydro-electric  enterprise  started  in  1922, 
i  and  now  doomed  to  failure  for  base 
load  by  the  drop  in  gas  pressure  of  the 
I  wells  drilled  in  1931-32.  The  engines 
I  were  used  to  pump  water  to  Lake 
I  Lamoka,  from  which  the  drop  to  the 
j  hydro  plant  on  Lake  Keuka  is  4t)0  ft. 

!'|  The  plant  was  used  to  meet  peak  loads 
i  of  the  Associated  Gas  &  Electric  System 
’  before  gas  was  found  and  for  base  load 
I  1932-33  while  the  gas  held  out.  It  will 
b|  again  be  used  for  peak  loads  except  at 
I  times  of  high  water;  it  operates  at 
i  present  16  hours  a  day. 
li  The  plant  was  designed  originally  as 
|i  a  hydro-electric  plant,  using  water  from 
I  Lakes  Lamoka  and  Waneta,  to  be 
L  brought  by  canal  and  penstock  to  the 

I  plant  on  Lake  Keuka.  Only  one  of 
I  three  stages  of  the  hydro  plant  was  ever 
I  built  and  this  was  completed  in  1929 
p  (Electrical  World,  March  23,  1929, 


page  609).  With  the  discovery  of 
natural  gas  the  company  saw  the  possi¬ 
bility  of  eliminating  the  large  seasonal 
water  variation  and  drilled  what  proved 
to  be  the  largest  flow  wells  in  New 
York  State  at  the  time.  By  January  1, 
1933,  it  was  expected  to  have  9,600  hp. 
of  gas  engines  and  12,600  hp.  of  hydro¬ 
generators  in  use  (Electrical  World, 
March  12,  1932,  page  474). 


White  River  Plan  Drafted 

Development  of  the  White  River  Valley 
in  Arkansas  and  Missouri  through  a 
program  similar  to  that  undertaken  in 
the  Tennessee  Valley  has  been  proposed 
in  a  bill  drafted  recently  by  Representa¬ 
tive  Miller  of  Arkansas.  “Enough  elec¬ 
trical  energy  could  be  produced  from 
the  streams  of  the  valley,”  he  said,  “to 
supply  all  of  Arkansas,  the  south  half  of 
Missouri  and  the  southeastern  part  of 
Kansas,  the  eastern  half  of  Oklahoma 
and  the  northern  parts  of  Louisiana  and 
Texas.”  The  bill  provides  also  for 
improving  navigation  facilities  on  the 
river,  reforestataion  and  other  use  of 
marginal  lands,  as  well  as  industrial 
and  agricultural  development. 


MORE  LIGHT  PER  DOLLAR 


Halbran 


^\ith  the  installation  of  sodium  lamps 
West  231st  Street  and  Riverdale 
Avenue,  New  York  City,  the  long  reign 
of  the  filament  type  lamp  appears  to  be 
threatened  in  metropolitan  highway 
^orvice.  Aside  from  approximately 
tioubling  the  efficiency  in  lumens  per 
"att,  this  type  of  lamp  marks  a  striking 
sain  in  visual  acuity  and  uniformity  of 
'"umination  which  contributes  to  acci- 
oont  prevention  as  well  as  comfortable 
^oeing.  The  lamps  shown  were  designed 
tty  Dr.  H.  J.  Spanner  and  the  contrast 


between  the  older  illumination  in  the 
background  and  the  new  installation  is 
notable.  Further  installations  are  about 
to  be  made  at  Lexington  Avenue  and 
3()th  Street,  the  Harlem  River  Speed- 
w'ay  and  other  places.  It  is  said  that 
Mayor  LaGuardia’s  office  is  contemplat¬ 
ing  the  use  of  a  trial  installation  of  fila¬ 
mentless  lamps.  An  installation  of 
sodium  lamps  on  the  General  Electric 
Building,  New  York,  was  featured  in 
the  Electrical  World,  February  3, 
1934,  page  200. 


MERRY-GO-R  OUND 

Early  appearance  on  the  statute  books 
of  the  Johnson  bill  to  limit  jurisdiction 
of  federal  courts  in  utility  cases  is  ex¬ 
pected.  It  is  understood  that  a  majority 
of  the  members  of  the  judiciary  com¬ 
mittee  of  the  House  of  Representatives 
is  prepared  to  vote  for  a  favorable 
report.  This  is  in  spite  of  evidence 
brought  before  the  committee  at  public 
hearings  to  the  effect  that  federal 
courts  have  a  better  record  than  have 
state  courts  for  expeditious  handling  of 
dockets. 

While  the  interstate  commerce  com¬ 
mittee  of  the  House  pigeonholed  Rep¬ 
resentative  Rankin’s  bill  authorizing 
the  necessary  funds  for  the  conduct  of 
an  investigation  throughout  the  coun¬ 
try  of  rates  charged  for  electrical  en¬ 
ergy,  so  much  pressure  is  being  brought 
in  behalf  of  the  Norris  bill,  which  has 
passed  the  Senate,  that  some  believe  the 
committee  will  reopen  the  question  and 
may  report  favorably  on  the  Senate  bill. 

The  electric  light  and  power  code 
still  is  in  deadlock.  There  is  reason 
to  believe  that  the  industry  is  being 
told  at  the  NRA  that  unless  it  agrees 
promptly  with  NRA  officials  the  policy 
of  shorter  hours  may  result  in  a  36-hour 
provision,  instead  of  a  40-hour  week, 
which  has  been  offered. 

NRA  officials  have  given  indication 
of  being  lukewarm  in  their  attitude 
toward  the  proposed  compensatory  tax 
on  natural  gas.  As  a  result  the  bill 
drafted  by  the  National  Coal  Associa¬ 
tion,  intended  to  offset  the  disadvantage 
suffered  by  coal,  has  not  been  brought 
forward.  NRA  economists  are  studying 
the  situation. 

A  good  case  is  being  made  at  the 
hearings  on  the  Shannon  bill  for  defi¬ 
nite  and  systematic  accounting  under 
which  the  costs  of  publicly  owned  ac¬ 
tivities  can  be  compared  readily  with 
those  of  similar  private  enterprses. 

PAUL  WOOTON, 

Washington  Correspondent. 


Suit  Dismissal  Asked 

Dismissal  of  the  amended  bills  of  com¬ 
plaint  recently  filed  by  Tessie  Berwick 
and  others  against  Associated  Gas  & 
Electric  Corporation  and  Associated 
Gas  &  Electric  Securities  Company, 
Inc.,  both  Delaware  corporations,  and 
Associated  Gas  &  Electric  Company,  a 
New  York  corporation  (Electrical 
World,  February  10,  page  241),  has 
been  asked  in  a  demurrer  filed  in  Chan¬ 
cery  Court  in  Wilmington  by  counsel 
for  the  two  Delaware  corporations.  The 
demurrer  avers  that  the  bill  of  complaint, 
which  charged  that  the  New  York  cor¬ 
poration  unlawfully  transferred  the  con¬ 
trolling  stock  of  Associated  system  sub¬ 
sidiaries  to  the  Delaware  corp>oration, 
involves  consideration  of  the  internal 
management  and  affairs  of  a  corpora¬ 
tion  foreign  to  Delaware  jurisdiction. 
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Week’s  Output  Sets  1934  High 


Continuing  on  its  recent  rising  trend,  matched  the  best  weeks  of  last  summer, 
which  is  unusual  at  this  time  of  the  year,  The  abnormally  severe  weather  pre- 
the  output  of  central  electric  light  and  vailing  over  large  areas  can  account  for 

power  plants  during  the  week  ended  only  a  portion  of  the  increase ;  there  has 

March  3  reached  the  highest  figure  thus  been  consistent  progress  for  several 

far  recorded  in  1934.  It  amounted  to  weeks.  In  the  Central  industrial  area 


centage  gains  with  reference  to  the  pre¬ 
ceding  year,  are  given  in  the  table  for 
the  three  latest  months. 


Division 

Nov. 

Dec. 

■Ian, 

United  States  .... 

+  4 

“f-  4 

+  10 

New  England . 

.  +  7 

+  10 

+  16 

Middle  Atlantic  . 

.  +  6 

+  2 

+  0 

East  North  Central.. 

.  +  8 

+  10 

+  18 

W«t  North  Central.  . 

.  +  3 

—  1 

—  6 

South  Atlantic . 

.  —  9 

+  1 

+  4 

East  South  Central.  . 

.  —  .S 

—  (; 

-^■18 

West  South  Central.  . 

.  +  2 

n 

-412 

Mountain . 

.  +25 

+  1K 

-20 

Pacific  . 

.  +  3 

+  4 

+  4 

Yearly  Output  Gains; 

First  Time  Since  1929 

Gaining  over  the  preceding  year  for 
the  first  time  since  1929,  the  production 
of  electricity  for  public  use  during  1933 
exceeded  that  of  1932  by  2h  per  cent, 
the  total  amount  being  85,164,000,000 
kw’.-hr.,  according  to  preliminary  fig¬ 
ures  announced  by  the  United  States 
Geological  Survey.  The  year-to-year 
changes  since  1928  were,  first,  an  in¬ 
crease  of  11  per  cent  in  1929,  then  suc¬ 
cessive  decreases  of  li,  4^  and  9i  per 
cent.  The  change  from  a  large  annual 
decrease  to  an  increase  indicates  a 
marked  change  in  the  demand  in  1933, 


1,658,040,000  kw.-hr.,  according  to  the 
Edison  Electric  Institute.  It  surpassed 
the  corresponding  production  of  the  pre¬ 
ceding  year  by  16.5  per  cent  and  of  two 
years  ago  by  9.5  per  cent.  Both  are 
new  records  for  the  depression  period. 
It  broke  through  1931  and  more  than 

Weekly  Output,  Millions  of  Kw.-Hr. 


1934 

1933 

1932 

Mar. 

3.. 

1,658 

Mar. 

4.  . . 

1,423 

Mar. 

5  . 

1,520 

Feb. 

24. . 

1,646 

Feb. 

25... 

1,426 

Feb. 

27  .  . 

1,512 

Feb. 

17.. 

1,641 

Feb. 

18... 

1,470 

Feb. 

20  . 

1,545 

Feb. 

10. . 

1,652 

Feb. 

11... 

1,483 

Feb. 

13.  . 

1,579 

Feb. 

3  . 

1,636 

Feb. 

4.  . . 

1,455 

Feb. 

6. . . 

1,589 

January  Output 
Up  10  per  Cent 

More  energy,  by  10  per  cent,  was  gen¬ 
erated  during  January  in  public  util¬ 
ity  plants  this  year  than  last,  and  more 
also  than  two  years  ago,  though  by  a 
smaller  margin.  The  total  output,  ac¬ 
cording  to  the  U.  S.  Geological  Survey, 
was  7,614,(XX),(X)0  kw.-hr.,  of  which  37 
per  cent  came  from  water  power.  A 
year  ago  it  was  6,932,000.000  kw.-hr., 
43  per  cent  from  water  power.  The 
average  daily  output  during  the  month 
was  2  per  cent  larger  than  in  December : 
the  normal  change  from  December  to 
January  is  less  than  1  per  cent.  Output 
from  water  power  was  1  per  cent  greater 
than  a  year  ago,  though  it  constituted  a 
smaller  fraction  of  the  increased  total. 

In  Xovemher  and  December  the  gain 
compared  with  the  preceding  year  was 
only  4  per  cent.  The  changes  in  Janu¬ 
ary,  therefore,  marked  an  auspicious 
beginning  for  1934. 
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the  gain  over  1933  again  approached 
25  per  cent :  in  New  h'ngland  and  the 
Middle  Atlantic  states  it  exceeded  15 
per  cent ;  in  the  .South  it  rose  from  4  to 
12  per  cent. 


Per  Cent  Change  from  Previous  Year 


Region 

Mar.  3 

-Week  ended 
Feb.  24 

Feb.  1 7 

New  England . 

+  15.7 

+  14.2 

+  13.2 

Middle  Atlantic. .  . 

+  15.3 

+  14.4 

+  12. 1 

Central  Industrial. 

+  24.6 
+  10.0 

+  24.7 

+  15.4 

West  Central . 

+  7.5 

+  3.1 

Southern  States.  . 

+  11.9 

+  4.1 

+  7.0 

Rocky  Mountain.  . 

+  18.2 

+  16.3 

+  12.0 

Pacific  Coast . 

+  7.7 

+  12.5 

+  8.9 

United  States . 

+  16.5 

+  15.5 

+  "  6 

Unusually  high  ratios  appear  in  New 
England  and  the  East  Central  Division ; 
the  latter,  both  North  and  South,  gen¬ 
erated  18  per  cent  more  than  a  year  ago. 
There  was  a  sharp  increase  from  De¬ 
cember  also  in  the  Middle  Atlantic 
region.  These  changes  occurred  in  the 
manufacturing  areas.  The  .Southwest 
and  Mountain  divisions,  reflecting  con¬ 
ditions  in  oil  production  and  the  mining 
of  metals,  shared  in  the  gain. 

Regional  comparisons,  showing  per- 


the  Survey  report  states.  The  increase 
started  in  May  and  continued  to  the 
end  of  the  year.  Tables  giving  the  an¬ 
nual  production  for  earlier  years  were 
published  in  the  Electrical  World  of 
January  6,  1934,  on  page  20. 

Production  by  the  use  of  water  power 
was  about  1  per  cent  larger  than  in  the 
previous  year  and  was  41  per  cent  of 
the  total,  as  in  1932.  These  figures 
indicate  that  water-power  plants  are 
still  maintaining  their  position  in  the 
production  of  electricity  for  public  use. 

The  information  in  the  accompanying 
table  is  based  on  the  figures  of  produc¬ 
tion  of  electricity  previously  published 
in  the  monthly  power  reports  issued  by 
the  Geological  Survey.  The  output  of 
central  stations,  both  commercial  and 
municipal,  electric  railway  plants,  plants 
operated  by  steam  railroads  generating 
electricity  for  traction,  and  Bureau  of 
Reclamation  plants,  and  that  part  of  the 
output  of  manufacturing  plants  which  is 
sold  are  included  in  the  monthly  report. 
The  output  of  central  stations  and  elec¬ 
tric  railway  plants  represents  about  98 
per  cent  of  the  total. 


Production  of  Electricity  for  Public  Use  in  1933* 

(United  States  Geological  Survey) 

- Output  (Thousands  of  Kw.-Hr.)  and  Change  (per  Cent)  from  ' 


From  Water  From 

Region  Total  (^hange  Power  Change  Fuel  '  hange 

United  States .  85,164,219  -1-2.4  34,522,806  +  1.2  50.641,413  +  J  ? 

NewEngland .  6,054,474  +5.8  2,652,627  —  7.0  3.401,847  +l«  J 

Middle  Atlantic .  22,972,284  +1.2  6,884,346  +  4.7  16,087,938  —  0.2 

East  North  Central .  18,847,402  +3.7  2,095,434  —  5.0  16,751.968  +  5  0 

West  North  Central .  5,481,470  —1.0  1.547,696  —  3.6  3,933.774  +  0.' 

South  Atlantic .  9,998,361  +6.4  5,941,752  +  6.8  4.056,609  +  \  [ 

East  South  Central  .  3,530.356  -0.7  2,966,907  —  0.4  563.449  —2.4 

West  South  Central  .  4,229,063  +2.0  179,050  +15.2  4,050.013  +  '  J 

Mountain .  2,773,925  -4-9.6  2,212,711  +15.0  561.214  — 

Pacific..  . .  11,376.884  0.2  10,142,283  —  9.3  1.231.601  ’  S 

*Prpliminfi.rv.  tii 
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As  to  Rates - 

•  Georgia  Public  Service  Commission 
has  ordered  an  investigation  of  rates 
and  charges  made  by  municipalities  in 
the  state  which  buy  electric  power  and 
resell  it  to  citizens  of  their  communities. 
This  is  believed  to  be  the  first  time  that 
a  state  public  service  commission  has  at- 
tetnptecl  an  investigation  of  this  nature. 
April  2  has  been  set  as  the  date  for  a 
hearing  as  to  why  the  rates  charged  by 
these  municipalities  to  their  citizens 
should  not  be  reduced. 

•  Kansas  Power  Company  has  an¬ 
nounced  a  cut  of  from  4  to  3  cents  in  the 
lower  step  of  its  small  electric  power 
rates  which  will  save  consumers  ap- 
pro.ximately  $3,500  a  year.  The  Kansas 
Power  Company  is  an  affiliate  of  the 
Kansas  Power  &  Light  and  the  United 
Power  &  Light  corporations,  which  re¬ 
cently  announced  substantial  reductions 
in  residence  and  commercial  lighting 
for  more  than  300  towns. 

Repercussions  in  Maryland 

•  Eastern  Shore  Public  Service  Com¬ 
pany’s  electric  rates  will  be  investigated 
in  the  near  future  as  the  result  of 
charges  that  rates  were  much  higher  in 
the  territory  served  by  the  company  than 
in  Baltimore.  It  was  pointed  out  that 
whereas  it  would  cost  $4.50  at  Tupelo, 
Miss.,  and  $9  in  Baltimore  for  251  kw., 
the  charge  at  Salisbury  for  the  same 
amount  of  current  would  be  $23.57. 
Harold  E.  We.st,  chairman  of  the  Mary¬ 
land  Public  Service  Commission,  ex¬ 
plained  that  consumers  of  electric  power 
on  the  Eastern  Shore  cannot  expect  to 
get  their  current  as  cheaply  as  the 
citizens  of  Tupelo  or  Baltimore.  He 
said  that  at  Tupelo  the  power  was 
generated  at  Muscle  Shoals  where 
energy  is  sold  at  a  low  rate,  with  no  re¬ 
gard  to  the  amount  of  money  invested  in 
setting  up  the  plant  to  produce  the 
power.  In  Baltimore  the  rate  can  be 
lower  than  on  the  Eastern  Shore.  Mr. 
West  said,  because  the  city  has  a  larger 
number  of  consumers  in  a  relatively 
small  territory,  thereby  cutting  cost  of 
maintaining  lines  over  long  distances. 
The  investigation  into  the  rates  charged 
will  take  into  consideration  all  phases 
of  the  question.  The  commission  will  at¬ 
tempt  to  learn  what  is  a  fair  return  to 
the  company  for  its  investment  on  the 
Eastern  Shore. 

•  Utah  Power  &  Light  Company’s  rate 
investigation  has  continued,  with  S.  R. 
Inch,  president  of  the  Electric  Bond  & 
Share  Company,  promising  the  state 
Public  Utilities  Commission  full  co¬ 
operation  in  laying  before  it  any  facts 
relevant  to  the  relations  of  Bond  & 
Share  with  the  local  power  company 
and  "necessary  for  your  thorough  and 
proper  consideration  of  alt  issues  raised 
With  respect  thereto.”  The  commission 


decided  to  withhold  any  ruling  for  the 
present  on  the  petition  to  make  Electric 
Bond  &  Share  Company  a  party  to  the 
proceedings. 

•  Westchester  Lighting  Company’s 
reports  made  to  the  New  York  Public 
Service  Commission  do  not  justify  a 
decrease  at  present  in  its  rates,  officials 
of  Scarsdale  were  informed  in  reply  to 
their  petition  for  a  reduction.  The  com¬ 
mission  said  that  it  had  no  funds  to 
start  an  investigation  of  the  matter. 

•  Northern  Indiana  Public  Service 
Company  has  reduced  its  rates  in  the 
city  of  Hammond  approximately  5  per 
cent.  Many  similar  reductions  were 
made  in  wholesale  rates  paid  by  North 
Webster  for  power  bought  from  this 
utility.  The  town  of  Porter  also  had 
a  new'  contract  approved  for  approxi¬ 
mately  the  same  percentage  of  reduc¬ 
tion.  Rates  in  the  Angola  district  have 
been  reduced  about  6  per  cent. 

•  Portland,  Ind.,  municipal  light  de¬ 
partment  has  reduced  its  rates  for 
domestic  consumers  approximately  10 
per  cent  and  industrial  rates  approxi¬ 
mately  8  per  cent.  It  is  the  fourth  time 
in  three  years  that  the  municipal  plant 
has  made  voluntary  reductions  in  elec¬ 
tric  rates. 

•  Conowingo  Pow'er  Company’s  rates, 
services,  plant  and  business  have  been 
ordered  investigated  by  the  Maryland 
Public  Service  Commission.  This  sub¬ 
sidiary  distributing  company  of  the 
Philadelphia  Electric  Power  Company, 
which  operates  the  well-known  Cono¬ 
wingo  hydro-electric  plant,  is  one  of 
the  few  that  has  not  been  valued  by 
the  commission  in  the  last  few  years. 
Several  months  ago  the  rates  charged 
by  a  number  of  companies  in  the  state 
w'ere  reduced  as  a  result  of  conferences 
held  between  officials  of  the  company 
and  members  of  the  Public  Service 
Commission.  It  was  stated,  however, 
that  negotiations  with  the  Conowingo 
company  failed  to  reach  an  agreement. 

Municipal  Items 

Newc.'VSTLe,  Ind. — This  city  has  lost 
in  the  injunction  suit  brought  by  the 
Public  Service  Company  of  Indiana 
seeking  to  prevent  the  municipality 
from  engaging  in  the  electric  utility 
business.  A  special  judge  in  Circuit 
Court  has  overruled  the  city's  demurrer 
to  the  complaint  of  the  company.  The 
city  contended  that  the  doctrine  of 
([uasi  estoppel  had  precluded  relief  to 
the  Public  Service  company  through  an 
injunction.  The  contract  signed  in 
1928,  under  which  the  city  purchases 
current  for  its  street-lighting  system, 
was  cited  as  the  reason  for  this  quasi 
estoppel.  Under  the  contract  terms  it 
was  provided  that  neither  party  “shall 
waive  any  right  that  either  may  have 
to  manufacture  and  sell  electric  current 


for  distribution  and  consumption.”  It 
was  contended  that  acquiescence  in  this 
contract  by  the  utility  created  the  estop¬ 
pel  and  precluded  the  plaintiff  from 
maintaining  an  injunction  action. 

Wy.^ndotte,  Mich. — On  March  3 
this  city  formally  placed  its  new  public- 
owned  electric  power  plant  in  service. 
The  station,  costing  $540,000,  is  said 
to  have  been  paid  for  out  of  earnings 
of  the  city  system.  For  the  sixth  time 
in  eight  years  the  city  has  cut  its  rates 
to  domestic  consumers,  voting  a  10  per 
cent  rebate,  in  addition  to  the  similar 
rebate  already  in  force,  for  prompt  pay¬ 
ment  of  bills. 

Crewe,  V'a. — Petition  bearing  the 
names  of  certain  citizens  who  are  op¬ 
posed  to  the  application  to  the  Public 
Works  Administration  for  a  loan  and 
grant  of  $126,000  for  the  construction 
of  a  municipal  power  plant  has  been 
filed  at  the  offices  of  the  P.W.A.  state 
advisory  board.  The  petition  states 
thajt  the  city,  which  now  is  supplied 
with  power  by  the  V’irginia  Public 
Service  Company,  has  a  30-year  fran¬ 
chise  with  this  company,  granted  in 
1925.  A  reassessment  which  is  now 
contemplated  may  reduce  the  assessed 
value  of  the  real  estate  so  that  the 
present  bonded  indebtedness  may  equal 
the  constitutional  limit  of  18  per  cent 
of  the  assessed  value  of  the  real  estate, 
the  petition  alleges.  That  privately 
operated  plants  are  more  highly  organ¬ 
ized  and  are  able  to  operate  much  more 
efficiently  than  municipally  owned  plants, 
is  the  conviction  of  the  petitioners. 

Fort  Worth,  Tex. — Municipal  Own- 
nership  League  has  announced  that  if  it 
finds  there  is  no  hope  of  obtaining  a 
loan  of  $2,228,000  from  the  P.W..A.  to 
construct  a  municipal  electric  light  and 
power  plant  it  will  urge  the  City  Coun¬ 
cil  to  call  an  election  to  vote  on  the 
proposition  of  issuing  that  amount  of 
bonds  for  the  purpose.  The  city’s  ap¬ 
plication  for  the  proposed  loan  will  not 
be  received  at  the  P.W.A.  headquarters 
at  this  time,  according  to  R.  A.  Thomp¬ 
son,  state  P.W.A.  engineer.  While 
Council  voted  to  make  application  for 
the  funds  pending  investigation  of  peti¬ 
tions  calling  for  an  election  upon  the 
question,  Mr.  Thompson  explained  that 
the  time  for  filing  applications  had  ex¬ 
pired. 

Dyer.sville,  Iowa. — Survey  has  been 
started  to  determine  the  feasibility  of 
constructing  a  municipal  light  and 
power  plant,  under  authorization  of  the 
city.  The  work  is  to  be  completed 
some  time  this  month. 

Des  Moines,  Iowa. — \’oters  have 
petitioned  City  Council  to  submit  a 
(juestion  on  the  establishment  of  a  mu¬ 
nicipal  light  and  power  plant  at  the 
regular  city  election  to  be  held  on 
March  26. 
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FINANCIAL  • 

President  Roosevelt  Urges 
Communications  Control 

Creation  of  a  federal  communications 
commission  to  control  transmission  by 
telephone,  telegraph,  wireless  and  cable 
was  urged  upon  Congress  by  President 
Roosevelt  in  a  special  message  read  in 
both  branches  of  congress  last  week. 
The  President  asked  that  Congress  vest 
in  such  a  new  federal  body  the  powers 
now  exercised  by  the  Radio  Commission 
over  wireless  communication  and  by  the 
Interstate  Commerce  Commission  over 
telephones,  telegraphs  and  cables. 
Expressing  the  belief  that  the  relation¬ 
ship  of  government  to  certain  utilities 
should  be  classified  into  three  groups, 
transportation,  power  and  communica¬ 
tion,  with  appropriate  bodies  to  deal 
with  each,  he  pointed  out  that  the  I.C.C. 
is  now  concerned  with  transportation 
and  the  Federal  Power  Commission 
with  power,  but  that  there  exists  no 
“single  government  agency  charged 
with  broad  authority”  regarding  com¬ 
munications. 

The  President’s  special  message  fol¬ 
lowed  the  recent  recommendations  of 
his  special  interdepartmental  committee 
on  communication. 

G.  E.  Dividend  Raised 

Stockholders  of  the  General  Electric 
Company  will  receive  a  quarterly  div¬ 
idend  of  15  cents  per  common  share  at 
the  next  distribution,  instead  of  10  cents 
per  quarter,  by  vote  of  the  directors  at 
last  week’s  annual  meeting.  The  smaller 
rate  has  been  paid  since  the  first  quarter 
of  1932,  when  25  cents  per  share  was 
disbursed.  The  regular  dividend  of  15 


HOLIDAY 

Scarcely  reflecting  the  Washington’s 
Birthday  holiday  hiatus  at  all,  business 
activity  barometers  continue  to  point 
to  clearer  skies.  Demonstrating  contra- 
seasonal  gains,  electrical  energy  pro¬ 
duction  has  set  a  new  1934  high  and 
stands  16.5  per  cent  over  last  year. 
Steel  output  is  currently  the  highest 
since  last  September  and  virtually 
double  that  of  a  year  ago.  Carload- 
ings  in  the  holiday  week  dropped  but 
4.3  per  cent  and  are  24  per  cent  above 
a  year  ago.  Lumber  production  down 
slightly.  Automobile  production  off 
somewhat,  but  March  schedules  call  for 
25  per  cent  gain  over  February. 

Prices  show  little  strengthening  tend¬ 
ency,  though  appeals  for  a  30-hour  week 
would  indicate  the  necessity  of  such  a 
trend  if  carried  to  consummation. 


•  •  BUSINESS 


cents  a  share  on  the  special  stock  was 
also  declared.  Preliminary  figures  for 
1933  show  a  consolidated  net  income  of 
$13,429,739,  equal  after  dividends  on  the 
special  stock  to  38  cents  a  share  on  the 
common,  against  $14,404,110  or  41 
cents,  in  1932.  The  1933  dividends  were 
40  cents  on  common  against  55  in  1932. 

Sales  billed  in  the  fourth  quarter  of 
1933  were  $39,211,122,  against  $34,- 
112,816  in  the  1932  like  period.  These 
were  the  largest  for  any  three  months 
since  the  second  quarter  of  1932.  Total 
sales  billed  in  1933  were  $136,637,268, 
against  $147,162,291  for  1932.  Orders 
received  in  1933  exceeded  shipments  for 
the  first  time  since  1929,  leaving  a 
greater  amount  of  unfilled  orders  on 
January  1,  1934,  than  a  year  ago.  Jan¬ 
uary  and  February  orders  ran  49 
per  cent  above  the  same  months  last 
vear. 


Further  disclosures  of  electrical 
salaries  and/or  bonuses  in  e.xcess  of 
$50,000  have  been  set  forth  for  popular 
delectation  by  the  Federal  Trade  Com¬ 
mission.  Both  utility  and  manufactur¬ 
ing  executive  names  appear  and  may 
be  added  to  those  published  in  last 
week’s  issue,  page  345.  Maximum  and 
latest  totals  of  salary  and  bonus  paid 
each  are  listed  with  their  years : 

General  Cable  Corporation  paid  W. 
Robbins  $57,248  in  1929  and  $37,120  in 
1932,  and  H.  T.  Dyett  $55,636  in  1930 
and  $27,870  in  1932.  Kelvinator  Cor¬ 
poration  paid  B.  A.  McDonald  $50,000 
in  1928  and  $19,375  in  1929  (salaries 
only)  and  C.  \V.  Mason  $109,780  in 
1932  and  salary  only  of  $50,000  in  1933. 
Wcstinghouse  Electric  &  Manufacturing 
Company,  in  addition  to  A.  W.  Robert¬ 
son,  alreadv  mentioned,  paid  F.  A.  Mer¬ 
rick  $87,870  in  1930,  $52,290  in  1932 
and  salary  alone  of  $54,886  in  1933 : 
L.  A.  Osborne  $67,751  in  1930,  $34,615 
in  1932  and  salary  only  of  $14,636  in 
1933  in  addition  to  part  of  salary  at  the 
annual  rate  of  $21,672  paid  by  a  sub¬ 
sidiary:  E.  M.  Herr  $76,676  in  1928 
and  $28,908  in  1932;  Walter  Cary 
$58,210  in  1930,  $42,645  in  1932  and 
salarv  of  $6,586  in  1933;  James  C.  Ben¬ 
nett  $52,506  in  1930,  $13,582  in  1932 
and  salary  of  $14,646  in  1933,  and  H.  P. 
Davis  $66,001  in  1930  and  bonus  of  $480 
in  1931. 

What  holding  company  men  received 

Standard  Gas  &  Electric  Company 
paid  John  J.  O’Brien  $79,810  in  1930. 
$70.9i3  in  1932  and  salary  of  $63,750 
in  1933  and  R.  F.  Pack  $55,060  in  1928 


The  establishment  of  municipal  plants 
is  being  urgently  encouraged  and 
financed  by  money  from  tbe  Federal 
Treasury  on  easy  terms,  in  spite  of  the 
excess  of  power  facilities  existing 
throughout  the  country,  owing  to  the 
lack  of  customary  expansion  in  demand 
during  recent  years.  Whatever  losses 
the  government  may  cause  or  incur  by 
these  transactions  must  be  borne  by  the 
investing  and  taxpaying  public,  but  the 
municipalities,  exempt  from  federal 
taxes,  are  invited  and  encouraged  to 
avoid  and  transfer  to  the  backs  of  others 
not  only  these  losses  but  also  their 
inhabitants’  equitable  share  of  the  total 
federal  tax  burden.  It  is  difficult  to  see 
any  justice  or  equity  in  sucb  action. 
THOMAS  K.  CUMMINS, 
Vice-President  and  Treasurer 
Edison  Electric  Illuminating  Company 
of  Boston 

Discussing  the  lack  of  public  understanding 
of  the  elearic  utilities’  problems  in  the  com¬ 
pany’s  magazine,  "Edison  Life,’’  Mr.  Cum¬ 
mins  takes  exception  to  the  unsupported 
statement  freqently  made  that  while  costs  of 
all  elements  entering  into  living  expenses 
have  declined  drastically  during  recent  years, 
rates  for  electric  service  show  little  or  no 
reduction. 


and  $55,070  in  1929.  Stone  &  Webster, 
Inc.,  in  addition  to  Charles  A.  Stone, 
already  given,  paid  E.  S.  Webster 
$100,751  in  1930  and  $33,610  in  1932 
and  salary  of  $28,200  in  1933;  H.  C. 
Bradlee  $75,609  in  1930  and  $26,560 
in  1932;  E.  S.  Webster,  Jr.,  $50,793  in 
1930  and  $7,963  to  3/17/1931;  G.  H. 
Clifford  $50,300  in  1930  and  $35,983  in 
1932;  H.  H.  Hunt  $50,290  in  1930  and 
$19,673  in  1932,  with  salary  onlv  of 
$10,000  in  1933;  J.  H.  Manning  $109,- 
388  in  1930  and  $46,063  in  1932  and 
C.  F.  Higginson,  Jr.,  $50,951  in  1930 
and  $35,621  in  1932  and  salary  of 
$25,000  in  1933.  United  Corporation 
paid  G.  W.  Howard  $76,049  in  1931 
and  salary  of  $75,000  in  1933.  Utilitie.': 
Power  &  Light  Company  paid  H.  L. 
Clarke  $75,650  in  1930,  $61,193  in  1932 
and  salarv  of  $29,600  in  1933  and  F.  \V. 
Drury  $62,343  in  1929. 

Engineers  Public  Service  Company 
paid  Charles  W.  Kellogg  $50,340  in 
1930,  $41,273  in  1932  and  salary  of 
$35,000  in  1933.  North  American  Edi¬ 
son  Company  paid  L.  H.  Egan  $79,550 
in  1930,  $56,810  in  1932  and  $54,000 
salary  in  1933  and  S.  B.  Way  $70,530, 
$55,7*50  and  $46,500  for  the  same  years 
respectively.  North  American  Company 
paid  F.  L.  Dame  (deceased)  $110,440  in 
1930,  $85,990  in  1932  and  salary  of 
$85,000  in  1933;  Edwin  Gruhl  (de¬ 
ceased)  $91,468  and  $68,412  in  1930  and 
1932:  H.  C.  Freeman  $65,140  in  1930. 
$45,580  in  1932  and  salary  of  $45,000  in 
1933;  Robert  Lindsay  $^,000  in  1931 
and  $66,500  in  1932;  C.  W.  Hough.  $37,- 
650  in  1930  and  $23,753  in  1932.  with  a 
salarv  of  $22,725  in  1933,  and  Robert 
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Activity  in  virtually  all  the  financial  ^markets  slackened  this  week  and  prices 
drifted  fractionally  in  dull  trading.  "Electrical  World”  index  25.9;  last  week  25.6 


Sealy  $52,870,  $40,690  and  salary  of 
$40,000  for  the  same  years.  Some  North 
American  salaries  and  bonuses  include 
payments  from  subsidiaries.  Philadel¬ 
phia  Company  paid  F.  R.  Phillips  $67,- 
310  in  1932  and  salary  of  $42,500  in 
1933.  Public  Service  Corporation  of 
New  Jersey  paid  T.  N.  McCarter  $100,- 
309  in  1931  and  $97,190  in  1932,  with 
a  salary  alone  of  $75,000  in  1933 ;  P.  S. 
Young  $75,505  in  1930,  $58,505  in  1932 
and  salary  of  $45,000  in  1933  and  W. 
W.  Wakelee  $75,530  in  1930,  $58,385 
in  1932  and  salary  of  $45,000  in  1933. 

New  York  Utility’s  Assets 
Increased  by  Power  Merger 

Testimony  before  the  Federal  Trade 
Commission  at  a  hearing  last  week 
showed  that  the  assets  of  the  New  York 
Power  &  Light  Corporation,  one  of  the 
Niagara  Hudson  group,  increased  from 
$106,615,968  in  October,  1927,  to  $141,- 
690,927  in  December,  1931,  due  largely 
to  the  merger  of  five  companies,  two 
acquisitions  of  properties,  the  construc¬ 
tion  of  $24,729,325  of  electric  plant, 
construction  of  $3,947,157  of  gas  plant 
and  to  the  capitalization  of  the  benefits 
of  the  .Sacandaga  Reservoir. 

New  York  Power  &  Light  was  incor¬ 
porated  by  the  consolidation  of  Adiron¬ 
dack  Power  &  Light  Corporation,  Mu¬ 
nicipal  Gas  Company  (Albany),  Troy 
Gas  Company,  Adirondack  Electric 
Power  Corporation.  Fulton  Gas  &  Elec¬ 
tric  Company  and  Cohoes  Power  & 
Light  Corporation.  Control  remained 
in  the  Mohawk- Hudson  Power  Corpora¬ 
tion,  owning  a  majority  of  the  voting 
I  stock  of  the  constituent  companies. 

The  rate  of  return  on  the  common 
stock  equity  and  the  dividends  paid  on 


the  common  stock  of  the  corporation 
are  tabulated  below : 

Per  Cent  of 

Dividends  per  Share  Rate  of 
to  Average  Book  Return  on 
Value  per  Share  Common 


Year  of  Com.  Stock  Stock  Equity 

1928  . 16. 11  per  cent  25.89  per  cent 

1929  . 19. 54  per  cent  33.03  per  cent 

1930  . 22. 31  per  cent  32.49  per  cent 

1931  . 24. 13  per  cent  23.35  per  cent 


At  the  hearing  testimony  showed  that 
the  losses  incurred  annually  by  the 
Adirondack  Realty  Holding  Corpora¬ 
tion  were  assumed  by  the  New  York 
Power  &  Light. 


Federal  Utility’s  Plans 

Since  the  submission  of  the  plan  and 
agreement  of  reorganization  of  the  Fed¬ 
eral  Public  Service  Corporation,  Chi¬ 
cago  holding  company  in  receivership 
dated  November  15,  1933,  the  reorgan¬ 
ization  committee  has  received  the  de¬ 
posit  of  more  than  83  per  cent  of  the 
first  lien  bonds,  more  than  78  per  cent 
of  the  convertible  notes  and  more  than 
80  per  cent  of  the  preferred  stock.  The 
U.  S.  District  Court  approved  the  plan 
last  year  (Electric.\l  \\'orld,  Decem¬ 
ber  2,  page  711). 


Current  Earnings  Reports  of  Electric  Light  and  Power  Companies 


Operating  Companies 

Per 

Cent 

Operating 

Ratio 

Brookiyu  KdiHon 
(Year  ended  December  31) 

1933 

1932 

Increase 

1933 

1932 

Gross  earnings . 

Net  earnings . 

Net  balance . 

Consolidated  Ga.s.  Eleetric 
Light  it  Power  of  Balti¬ 
more 

dear  ended  December  31) 

$45,756,400 

15,160,932 

12.131.220 

$47,562,379 

16,243.129 

13,326.314 

—  3.8 

—  6.7 

—  8.9 

67 

66 

Gross  earnings . 

Net  prnings . 

Net  balance. .  . 

ha^s  City  Power  <t  Light 
'Year  ended  December  3 1) 

27,465,445 

8,517,329 

4,559,649 

27,506,531 

8,791,324 

5,006,687 

—  0,  1 

—  3.  1 

—  8.9 

60 

60 

Uross  earnings . 

Net  earnings . 

Net  balance^ . 

^mind  Power  &  Light 
Y^r  ended  December  3 1) 

14.202.293 

5,104.636 

3.212,725 

14.767,388 

5,736,179 

3.952.869 

—  3.8 

—  11.0 
—  18.7 

64 

61 

Uross  earnings . 

Vt  earnings . 

.  Net  balance . 

southern  California  Edison 
ended  December  3 1 ) 

12,599.281 

4,408,623 

L295.783t 

13,549,978 

5,319,210 

391,203 

—  7.0 

—  17.1 
—430.0 

65 

61 

Uross  earnings . 

Net  earnings . 

Net  balance* 

Detroit  Edison 

^nded  January  31) 

35,251.630 

18,428,807 

11.136.420 

1934 

37,158,391 

20.843.428 

13.728,085 

1933 

—  5.  1 

—  11.6 
—  18.9 

48 

44 

Gross  earnings . 

earnincs . 

Net  balance . 

41.525.543 

13.046.561 

6.358.560 

43.567.767 

12,689,382 

6.347,429 

—  4.7 
2.8 
0.2 

69 

71 

.\merican  Gas  &  Electric  and 

Holding  t'ompanirs 

Per 

Cent 

Operating 

Ratio 

subsidiaries 

(Year  ended  December  3 1) 

1933 

1932 

Increase 

1933 

1932 

Gross  earnings . 

Net  balance . 

Columbia  Gas  &  Electric 
and  subsidiaries 
(Year  ended  December  31) 

$63,362,592 

7.559,511 

$65,092,459 

9.592.965 

—  2.6 
—  21.2 

60 

58 

Gross  earnings . 

Net  balance . 

Commonwealth  <fe  Southern 
and  subsidiaries 
(Year  ended  January  31) 

74.453.316 

5,940.349 

1934 

79.155.168 

11,120.027 

1933 

—  5.9 

—  46.6 

70 

66 

Gross  e.arnings . 

Net  balance . 

Public  Service  of  New  Jersey 
and  subsidiaries 
(Year  ended  January  31) 

109,310,013 

5l2.277t 

113.202.670 

3,390,436 

—  3.4 

—  115.0 

55 

54 

Gross  earnings . 

Net  balance . 

116,926.889 

26.706.757 

124.292.510 

27.478.464 

—  5.9 

—  2.8 

65 

66 

j  *Applicable  to  all  dividends.  tDeficit. 

Gross  earnings — (Operating  Companies)  Gross  operating  revenue.  (Holding 
Companies)  Gross  operating  revenue  plus  other  income.  Net  earnings  -Earn- 
!  ings  after  deduction  from  gross  earnings  of  operating  expenses  taken  to  include 
taxes,  depreciation,  maintenance,  operating,  etc.  Net  balance — Balance  available 
from  income  for  common  stock  dividends. 
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General  Electric  Men 
Receive  Coffin  Awards 

Citation  of  32  General  Electric  Com¬ 
pany  employees  for  their  contributions 
in  1933  to  the  proj^ress  and  prestige 
of  the  company  and  to  the  advancement 
of  the  electric  art  lias  been  made  by  the 
Charles  A.  Coffin  Foundation. 

Yearly  awards  have  been  made  since 
1922,  when  the  foundation  was  estab¬ 
lished  by  the  board  of  directors  of 
General  Electric  as  a  tribute  to  the 
founder  and  first  president  of  the  com¬ 
pany.  Each  citation  consists  of  a  cer¬ 
tificate  and  a  cash  award.  The  awards 
are  divided  among  ten  engineers  and 
other  designers,  workmen  and  commer¬ 
cial  men.  Seven  relate  to  the  refriger¬ 
ator,  three  to  the  “Thyratron,”  three  to 
the  incandescent  lamp  and  three  joint 
awards  to  the  men  who  handled  the 
company’s  Century  of  Progress  exhibits. 

Loyal  V.  Bewley,  engineer  in  the 
power  transformer  department  at  Pitts¬ 
field,  Mass.,  is  cited  for  a  revolutionary 
new  mathematical  tlieory  which  greatly 
aids  engineers  in  safeguarding  trans¬ 
mission  lines  from  lightning;  Thomas 
O.  Moffit,  a  foreman  in  the  Newark 
lamp  works,  for  devising  a  process 
which  practically  eliminates  the  un¬ 
sightly  streaks  and  spots  on  the  globes 
of  automobile  lamps,  and  Frank  M. 
Clark,  physicist  in  the  laboratory  of  the 
Pittsfield  Works,  for  his  development 
of  “Pyranol,”  a  non-inflammable  and 
non-explosive  liquid  substituted  for  oil 
in  insulating  transformers. 


Springfield  Wage  Area  Set 
in  Westinghouse  Dispute 

Final  settlement  of  the  dispute  about 
hourly  wage  rates  at  the  Springfield 
and  Chicopee  Falls.  Mass.,  plants  of  the 
Westinghouse  Electric  &  Manufactur¬ 
ing  Company  has  been  reported  to  the 
National  Labor  Board.  Under  the 
terms  of  the  board’s  settlement  of  the 
strike  of  2.700  workers  at  the  two  plants 
on  October  20,  19v33  (Electrical 

World.  October  28,  1933,  page  549), 
hourly  wage  rates  were  to  be  negotiateil 
by  the  parties  in  accordance  with  the 
wage  rates  “in  the  industrial  area’’  and 
the  rates  agreed  upon  within  six  months 
would  be  retroactive  to  October  23. 


New  York  Metal  Prices 

Feb.  27.  1934  Mar.  6,  1934 


Copper,  electrolytic,. . . 
LeM.  Am.  S.  &  R.  price 

Cents  per 
Pound 
8.00 

Cents  per 
Pound 
8.00 

4.00 

4.00 

Antimony . 

7.20 

7.35 

Nickel  insot . 

35.00 

35.00 

Zine,  spot . .  . 

4.75 

4.75 

Tin,  StniU 

52.50 

52.50 

Aluminum,  99  per  cent. 

23.30 

23.30 

1933,  the  day  the  strike  ended.  Dis¬ 
agreement  arose  over  the  definition  of 
“the  industrial  area”  to  be  used  as  the 
basis  for  wage  scales.  The  parties  in 
interest  have  agreed  to  include  Spring- 
field,  Holyoke,  Chicopee,  Chicopee  Falls, 
Ludlow,  West  Springfield  and  West- 
field  as  within  this  area.  The  matter 
of  rates  has  been  agreeably  settled. 

Governor  Bryan  Favors 
Nebraska  Hydro  Plan 

Government  kilowatt-hours  are  dated  to 
flow  to  market  from  the  Platte  Valley 
project  in  Nebraska  by  October,  1936, 
as  a  result  of  Governor  Bryan’s  ap¬ 
proval  of  the  combination  power  and 
irirgation  projects  at  Sutherland  and 
Columbus.  Public  ownership  advocates 
in  the  state,  particularly  those  interested 
in  the  various  public  power  projects  to 
be  sweetened  by  appropriations  of  pub¬ 
lic  funds,  had  complained  of  unnecessary 
delay  on  the  part  of  the  Governor  in 
passing  upon  their  applications  for 
water  rights  (Electrical  World.  Feb¬ 
ruary  10,  page  237).  Government  loans 
and  grants  total  $15,000,000  for  the  two 
projects,  which  will  give  employment  to 
4,000  men  for  about  three  years. 

Among  the  conditions  laid  down  in 
the  state  grant  of  rights  to  use  water  are 
that  no  electrical  energy  shall  be  sold 
outside  the  state  until  all  demands  within 
the  state  have  been  supplied,  and  that 
there  shall  be  no  discrimination  in  rates 
for  power  sold  to  power  companies  or 
municipalities.  No  money  can  be  paid 
out  of  the  funds  secured  for  promotional 
expenses  and  legal  expenses  must  not 
include  any  pay  for  lobbyists  active  in 
getting  the  government  grants. 


Maytag  Income  Jumps 

Maytag  Company  and  subsidiaries  re¬ 
port  for  1933  a  net  income  after  depre¬ 
ciation.  federal  taxes,  and  other  charges, 
of  $1,204,503,  equivalent  after  dividend 
requirements  on  $6  first  preferred  stock 
to  $2.97  a  share  on  285,488  preference 
shares,  compared  with  $100,773,  or 
$1.70  a  share,  on  59,263  shares  of  $6 
first  preferred  stock  in  1932.  Net  sales 
for  the  year  were  $8,589,053,  against 
$5,143,063  the  year  previous. 

G.E.  Plans  Sales  Tour 

Anticipating  a  prosperous  spring  sea¬ 
son  on  specialty  appliances,  the  mer¬ 
chandise  department  of  the  General 
Electric  Company  at  Bridgeport  will 
launch  a  sales  campaign  on  March  19 
involving  visits  to  radio,  cleaner  and 
home  laundry  equipment  distributors 
and  dealers  in  32  key  cities.  The  cam- 


Major  New  Construction 
This  Week 

New  York  Rapid  Transit  Corpora¬ 
tion,  Brooklyn,  N.  Y.,  has  authori7ed 
fund  of  $178,186  for  purchase  of  new 
electrical  equipment  for  increased  power 
supply  and  distribution. 

Crown  Brewing  Company,  South  Bos¬ 
ton,  Mass.,  plans  new  $1,000,000  plant. 
A  large  part  of  cost  to  be  for  equipment 
purchases. 

Motors,  controls,  regulators,  convey¬ 
ors  and  other  equipment  will  be  in¬ 
stalled  in  new  mill  of  Industrial  Rayon 
Corporation,  Cleveland,  Ohio,  near  Fort 
Wayne,  Ind.  Cost  over  $1,000,000. 

Coon  Rapids,  Iowa,  asks  bids  until 
March  27  for  equipment  for  new  city- 
owned  Diesel  electric  light  and  power 
plant  and  distribution  system.  Fund  of 
$114,000  available. 

Prince  George  Brewing  Company, 
Laurel,  Md.,  recently  organized,  plans 
new  $400,000  plant. 

State  water  rights  have  been  secured 
and  plans  authorized  by  Loup  River 
Public  Power  District,  Columbus,  Neb., 
for  two  hydro-electric  generating  plants 
for  power  and  irrigation  project,  ag¬ 
gregating  58,500  hp.,  and  transmission 
lines  to  points  near  Sioux  City,  Omaha 
and  Lincoln,  Neb.  Power  substations, 
switching  stations  and  electric  pumping 
plants  w'ill  be  constructed.  A  $7,300,000 
project. 

California  Grape  Products  Company, 
San  Francisco,  Calif.,  plans  new  winery, 
with  power  plant,  at  Delano,  Calif. 
Cost  $140,000. 

Heavy-duty  motors,  controls,  regu¬ 
lators,  conveyors,  etc.,  will  be  in¬ 
stalled  in  $150,000  addition  to  plant  of 
Steel  Company  of  Canada,  Ltd.,  Hamil¬ 
ton,  Ont.  , 

Galveston  Brewing  Company,  Gal¬ 
veston,  Tex.,  plans  extensions  and  im¬ 
provements  to  cost  about  $200,000. 


paign,  termed  a  “Prosperity  Parade,” 
will  embrace  tw'o  tours  of  three  weeks 
each  which  wdll  extend  over  half  the 
United  States  and  will  include  many 
meetings  with  refrigerator  and  mer¬ 
chandise  distributors  and  their  sjiecialty 
.salesmen. 

Driver-Harris  "in  the  Black” 

The  Driver-Harris  Company,  Harrison, 
N.  J.,  reports  for  1933  a  net  income, 
after  federal  taxes,  expenses,  depreci¬ 
ation  and  other  charges,  of  $132.58b 
equal  after  preferred  dividends  to  6/ 
cents  each  on  89,170  common  .shares. 
4'he  company  had  a  net  loss  of  $378,671 
in  1932. 


Cutler-Hammer  Cuts  Loss 

According  to  its  report  for  1933,  Cutler- 
Hammer,  Inc.,  had  a  net  loss  after 
depreciation,  taxes  and  other  charges 
of  $130,386,  compared  with  $738,110 
loss  in  1932. 
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MEN  OF  THE  INDUSTRY 


S.  H.  Hull,  New  London  attorney, 
has  been  elected  a  director  of  the  Con¬ 
necticut  Power  Company, 

Henry  A.  Morss,  treasurer  of  the 
Simplex  Wire  &  Cable  Company,  has 
been  named  president  and  treasurer 
of  that  organization. 

W.  L.  Breslin,  who  has  been  con¬ 
nected  with  the  Savannah  (Ga.)  Elec¬ 
tric  &  Power  Company  since  1929,  has 
been  elected  secretary  and  treasurer  to 
succeed  H.  V.  Faber. 

Paul  J.  Myler,  president  of  the 
Canadian  Westinghouse  Company  of 
Hamilton,  Ont.,  has  been  elected  chair¬ 
man  of  the  company  to  succeed  the 
late  H.  H.  Westinghouse.  Mr.  Myler 
will  also  retain  the  presidency  of  the 
company. 

Edward  F.  Bulmahn,  formerly  vice- 
president  and  general  manager  of  the 
Iowa  Southern  Utilities  Company,  Cen¬ 
terville,  Iowa,  has  been  named  presi¬ 
dent  of  that  company.  Mr.  Bulmahn 
has  been  in  charge  of  operations  at 
the  Centerville  plant  for  more  than 
fourteen  years. 

Clay  C.  Boswell  has  been  appointed 
chief  engineer  of  the  Minnesota  Power 
&  Light  Company  to  succeed  Leroy 
M.  Pharis.  Mr.  Pharis  resigned  his 
position  to  become  affiliated  with  the 
Shanghai  Power  Company  in  Shang¬ 
hai,  China.  Mr.  Boswell  was  formerly 
Mr.  Pharis’  assistant. 

.  T.  Neill,  formerly  assistant  gen¬ 
eral  manager  of  Pacific  Power  &  Light 
Company.  Portland,  Ore.,  has  been  made 
manager  of  the  rate  department  of  this 
company,  the  Northwestern  Electric 
Company  and  the  Portland  Gas  &  Coke 
Company,  the  three  subsidiaries  of 
American  Power  &  Light  Company  in 
Portland.  This  is  a  new  department 
organized  to  conduct  rate  studies  and 
prepare  .statistical  material  for  regula¬ 
tory  bodies  in  Oregon  and  Washington. 

Everett  Chapman,  who  joined 
Lukenvveld,  Inc.,  division  of  Lukens 
Steel  Company,  Coatesville,  Pa.,  early 
m  1930  as  director  of  engineering  and 
'"esearch,  has  been  elected  vice-president. 
Lukenweld,  Inc.  is  engaged  in  the  de¬ 
sign  and  manufacture  of  welded  steel 
assemblies  for  machinery  and  equip- 
'I'ont.  After  graduation  in  1924  from 
the  University  of  Michigan,  Mr.  Chap¬ 
man  taught  electrical  engineering  at 

urdue  I’niversity,  leaving  to  serve  the 

mcoln  Pdectric  Company  of  Cleveland, 
experimental  research  and  develop- 
.Since  joining  Lukenweld,  Inc,, 


Mr.  Chapman  has  been  credited  with 
responsibility  for  that  organization’s 
engineering  achievements  in  the  ap¬ 
plication  of  welded  steel  cons-truction  to 
Diesel  engines,  presses,  planers,  lathes 
and  other  machinery  and  equipment. 


/.  H.  Ferry  Appointed 
to  Potomac  Vice-Presidency 

James  H.  F'erry,  chief  engineer  of 
the  Potomac  Electric  Power  Company 
of  Washington,  D.  C.,  was  appointed 
vice-president  of  that  organization  at 
the  recent  meeting  of  its  board  of  di¬ 
rectors.  Mr.  F'erry,  who  is  well  known 
in  electrical  engineering  circles,  was 
born  in  Washington.  Joining  Potomac 
Electric  Power  in  1906,  he  rose  through 


various  positions  in  the  engineering  de¬ 
partments  of  the  company,  finally  be¬ 
coming  chief  engineer,  a  position  he 
still  retains  with  his  promotion  to  the 
vice-presidency.  A  former  chairman  of 
the  Washington  section  of  the  American 
Institute  of  Electrical  Fmgineers,  Mr. 
F'erry  also  holds  membership  in  other 
technical  societies. 


E.  T.  Taber  has  been  appointed  mer¬ 
chandise  sales  director  of  the  lowa- 
Nebraska  Light  &  Power  Company  to 
succeed  C.  W.  Theleen,  resigned. 

L.  M.  Christie,  vice-president  of 
the  National  Fireproofing  Corporation 
of  Pittsburgh,  in  charge  of  clay  conduit 
sales,  is  now  directing  the  sales  of  all 
products  of  the  corporation. 

John  H.  Aiken,  assistant  to  the  vice- 
president  of  the  New  York  Edison  Com¬ 
pany,  was  appointed  treasurer,  at  the 
organization  meeting  of  the  company 
held  recently,  to  succeed  Frederick 
Smith,  who  retired  after  forty  years 
with  the  company.  Mr.  Aiken  entered 
the  employ  of  the  United  Electric  Light 


&  Power  Company  as  a  statistician  in 
1922,  becoming  chief  of  the  statistical 
department  three  years  later.  Subse¬ 
quently  he  became  an  executive  assist¬ 
ant  in  the  executive  offices.  Later  he 
was  made  an  assistant  secretary  of  the 
United  company,  which  position  he  con¬ 
tinued  to  hold  subsequent  to  becoming 
assistant  to  vice-president  Grove  last 
year.  Bernard  S.  Rodey,  assistant 
auditor  of  the  New  York  Edison,  was 
appointed  auditor  and  Laurence  Y. 
Meneely,  fixed  capital  engineer,  was 
appointed  assistant  auditor.  Mr.  Rodey 
and  Mr.  Meneely  were  appointetl  to 
identical  positions  in  the  United  com¬ 
pany  at  its  organization  meeting  Febru- 
arv  6. 


OBITUARY 

IsHMAEL  W,  Macy,  35  years  old, 
engineer  for  the  Indiana  Public  Service 
Commission,  died  recently  at  his  home 
in  Indianapolis.  A  graduate  of  Purdue 
University,  he  had  patented  several  in¬ 
ventions. 

F'lorance  J.  Schwab,  manager  of 
the  industrial'  and  commercial  service 
department  of  the  New  Orleans  Public 
Service,  Inc.,  died  February  20.  A 
graduate  of  Cornell  University,  Mr. 
Schwab  had  been  in  the  employ  of  the 
New  Orleans  Public  Service  and  its 
predecessor,  the  New  Orleans  Railway 
&  Light  Company,  since  1907. 

IvDWARD  F.  WicKwiRE.  well  known 
in  the  electrical  light  and  power  and 
the  electric  railway  industries,  and  for 
many  years  connected  with  the  Ohio 
Brass  Company,  Mansfield,  died  Febru¬ 
ary  24.  Entering  the  employ  of  the 
Ohio  Brass  Company  in  1903  as  a  sales¬ 
man,  he  advanced  to  the  positions  of 
sales  manager,  secretary,  vice-president 
and  director  of  the  company.  He  re¬ 
tired  from  active  business  about  four 
years  ago. 

Walter  W.  Reed,  electrical  engineer 
in  the  Bureau  of  Yards  and  Docks  of 
the  Navy  Department,  Washington, 
D.  C.,  died  recently  in  that  city.  A 
native  of  Waltham,  Mass.,  and  a  gradu¬ 
ate  of  the  Massachusetts  Institute  of 
Technolog^y,  Mr.  Reed  spent  several 
years  in  and  near  Boston  and  New  York 
before  going  to  Houston,  Tex.,  where 
he  became  connected  with  the  Houston 
Light  &  Power  Company  for  a  period  of 
eighteen  years  as  plant  superintendent. 
He  was  employed  as  an  electrical  engi¬ 
neer  in  the  Navy  Department  from  1918 
until  the  time  of  his  death,  with  the 
exception  of  three  years  between  1923 
and  1926  during  which  time  he  was  in 
the  employ,  first  of  the  Dwight  P, 
Robinson  Company  and  later  of  the 
Holland  Tunnel  Commission. 
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NEW  EQUIPMENT 


Photoflood  Lamp  Life 
Is  Quadrupled 

Photoflood  lamps  of  the  “Mazda”  No.  4 
type  are  now  available  from  the  West- 
inghouse  Lamp  Company,  Bloomfield, 
N.  J.,  to  give  four  times  the  illumina¬ 
tion  of  the  “Mazda”  No.  1  and  three  to 
five  times  the  former  average  life.  Con¬ 
suming  1,000  watts  on  105-120  volts, 
these  lamps  have  a  light  output  of  35,000 
lumens,  as  compared  with  9,000  for  the 
No.  1  lamps,  and  a  life  of  five  to  ten 
hours,  as  compared  to  an  average  life 
of  two  hours  for  the  smaller  size.  These 
lamps  are  constructed  with  a  PS-35  in¬ 
side-frosted  bulb  and  have  the  same  effi¬ 
ciency  (35  lumens  per  watt)  as  the  No. 
1  and  therefore  operate  at  the  same 
color  temperature  as  the  smaller  size 
so  the  same  color  filters  can  be  used  for 
both.  They  are  designed  to  be  more 
suitable  than  the  No.  1  style  for  studio 
work  and  are  similar  in  field  of  appli¬ 
cation  to  the  lamps  recently  offered  by 
other  manufacturers. 


Multi-contact  receptacles  of  metal- 
clad,  heavy-duty  construction  are  an¬ 
nounced  by  the  Delta-Star  Electric 
Company,  Chicago,  for  use  in  connec¬ 
tion  with  metal-clad  switchgear  and 
control  equipment.  They  can  be  bolted 
flat  against  an  opening  in  metal  hous¬ 
ings  inclosing  the  control  wiring,  thus 
giving  a  direct  connection  with  mini¬ 
mum  space  requirements.  Receptacles 
are  made  for  3,  4,  5,  6  or  7  poles  and 
all  except  the  three-pole  are  polarized. 

Compact  integrating  hour  count¬ 
ers,  identified  as  Model  691,  have  been 
introduced  by  the  Weston  Electrical 
Instrument  Corporation,  Newark,  for 
measuring  elapsed  time  of  operation  of 
electrical  equipment.  These  units  con¬ 
sist  of  a  ball-bearing  starting  synchron¬ 
ous  motor,  drawing  less  than  2  watts, 
connected  through  high-grade  gears  to 
an  indicating  train  on  instrument  face. 
The  dial  type  train  runs  to  9,999  hours 
and  repeats.  Panel  type  bakelite  case 
with  flange  diameter  of  3^  in,  and  body 
diameter  of  2|  in.  is  standard,  but  a 
cast  aluminum  housing  can  be  supplied 
for  surface  type  mounting.  Counter 
weighs  1  lb.  2  oz.,  is  4^  in,  deep  over 
all  and  is  rated  regularly  for  110-volt, 
60-cycle  circuits,  but  can  be  furnished 
for  11  volts  for  connection  in  parallel 
with  power  tube  filaments.  This  device 
is  meant  for  measuring  running  time  of 
electrical  machines  or  for  indicating  total 
operating  time  of  devices  having  units 
with  a  definite  life,  such  as  vacuum 


tubes,  so  that  such  units  can  be  replaced 
at  the  recommended  time  and  obviate 
failure. 

Protected  Induction  Motors 

Self-protected  induction  motors  which 
cannot  burn  out  are  announced  by  the 
Lincoln  Electric  Company,  Cleveland, 
Ohio.  Should  the  motor  be  stalled 
through  overloading,  become  excessively 


hot  due  to  poor  ventilation,  run  on 
single  phase,  or  if  for  any  reason  the 
motor  is  blocked  the  protector  built  into 
the  windings  shuts  off  the  current  and 
the  motor  is  saved  from  damage.  With 
self-protection,  less  supervision  of 
motors  is  necessary,  repair  bills  are  cut 
and  frequently  smaller  size  motors  can 
be  used,  according  to  the  manufacturer. 
Where  large  motors  are  necessary  to 
take  care  of  only  infrequent  peak  loads 
a  small  size  self-protected  motor  may  be 
employed.  At  the  high  peak  loads  the 
protector  will  automatically  disconnect 
the  motors.  These  new  Lincoln  motors 
are  built  in  sizes  from  ^  to  30  hp.,  for 
either  two  or  three  phase  and  standard 
commercial  cycles  and  voltages.  Con¬ 
trols  are  mounted  on  the  motors. 


Electric  range  switches  of  two 
types  are  announced  by  the  merchandise 
department  of  the  General  Electric  Com¬ 
pany,  Bridgeport,  Conn.  These  are  de¬ 
signed  to  give  the  longest  possible  life 
without  periodic  service  and  to  permit 
replacement  of  parts  with  a  minimum 


of  expense,  labor  and  delay.  One  is 
for  the  control  of  surface  units  of  a 
range  and  the  other  for  use  with  single¬ 
switch,  two-heating-element  range  ovens. 
The  former  is  arranged  for  four-wire 
d.c.  or  a.c.  systems;  the  latter  is  a  two- 
wire  switch.  Heavy  stationary  contacts 
and  shaft  bearings  are  molded  directly 
in  the  phenolic  compound  base,  giving 
firm  contacts  and  switch  bearing  that 
stays  in  alignment.  Operating  mechan¬ 
ism  is  inclosed  with  the  rotor,  which  is 
also  of  high  temperature-resisting  phe¬ 
nolic  compound,  so  that  the  protection 
against  dust  and  dirt  adds  materially 
to  the  mechanical  life  of  the  switches. 
The  long,  flexible  blades  are  assembled 
in  slots  in  the  rotor,  permitting  the 
blades  to  centralize  themselves  between 
the  stationary  contacts  of  the  base. 
These  switches  give  long  service  with¬ 
out  the  periodic  service  and  lubrication 
of  older  range  switches. 


Light  for  Photo-Control 

For  applications  requiring  transmission 
of  light  beams  over  a  considerable  dis¬ 
tance,  or  where  the  beam  must  pene¬ 
trate  steam,  dust,  etc.,  with  sufficient 
intensity  to  operate  light  sensitive  con¬ 
trols,  the  Westinghouse  Electric  & 
Manufacturing  Company  has  announced 
the  type  E  “Light  Source.”  This  source 
has  an  intensity  of  24  foot-candles  at  25 
ft.  It  consists  of  an  industrial  light- 
source  lamp  rated  at  6  volts,  5  amp.  and 
3,000  hours  life  and  a  lens  for  condens¬ 
ing  the  light  rays  into  a  nearly  parallel 
beam.  An  infra-red  filter  for  an  invis¬ 
ible  light  beam  is  optional.  The  steel 
cabinet  housing  is  suitable  for  either 
indoor  or  outdoor  mounting. 


ELECTRIC  RANGE  RECEPTACLES  of  at¬ 
tractive  modernistic  design,  arranged 
electrically  for  safety  and  easy  wiring, 
are  announced  by  the  Bull  Dog  Electric 
Products  Company  of  Detroit.  In  keep¬ 
ing  with  modern  electric  kitchens,  these 
decorative  receptacles  have  bakelite 
covers  in  black  or  colors  to  match  color 
schemes.  They  are  approved  for  50- 
amp.,  250-volt  service. 

All-porcelain  vitreous  enameled 
RHEOSTATS,  Ohmite  Model  K,  for  the 
control  of  small  motors,  generators  or 
electronic  devices,  have  been  intro¬ 
duced  by  the  Ohmite  Manufacturing 
Company,  Chicago.  This  100-watt 
model  is  a  new  size  and  differs  in  con¬ 
struction  from  former  models  in  that  it 
has  an  insulated  shaft  and  bushing  and 
the  stops  at  the  ends  of  the  winding  are 
incorporated  with  the  shaft  and  bushing 
mechanism.  Thus,  there  cannot  be  am 
strain  on  the  arm  except  that  needed  to 
move  the  contact  shoe  over  the  windin? 
The  unit  is  3  in.  in  diameter  and  U  m 
deep  behind  the  panel. 
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